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of  Engineers 
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DES  MOINES  RECREATIONAL 
RIVER  AND  GREENBELT 


FEATURE  DESIGN  MEMORANDUM  #8 
WITH  ENVIRONMENTAL  ASSESSMENT 


AD-A264  305 

I  III!  mil  mil  Hill  iim  iciii  iiii  iiii 


DOWNTOWN  RIVERFRONT 
PLAZA/AMPHiTHEATER 


CENCD-PE-ED-TM  (CENCR-ED-DG/5  Jun  92)  (1110)  3d  End 

Mr.  Harris/cld/ (312)  886-5463 

SUBJECT:  Des  Moines  Recreational  River  and  Greenbelt,  Iowa  Proj¬ 

ect,  Feature  Design  Memorandum  No.  8  with  Environmental  Assess¬ 
ment  -  Downtown  Riverfront  Plaza/Amphitheater 


Cdr,  North  Central  Division, 
111  N.  Canal  St.,  Chicago, 


U.S. 

IL 


Army  Corps  of  Engineers, 
60606-7205  ^ 


FOR  Cdr,  Rock  Island  District,  ATTN:  CENCR-ED-DG 


1.  Design  memorandum  No.  8  is  approved  subject  to  the  comments 
at  enclosure  6  and  completion  of  the  NEPA  process. 

2.  Resolution  of  the  comments  at  enclosure  6  will  in  no  way 
impact  the  public  review  of  FDM  #8.  The  district  should,  there¬ 
fore,  proceed  with  public  review  in  an  effort  to'^in  some  time. 
Comment  resolution  should  proceed  concurrently  with  the  public 
review. 


3.  The  HQ,  NCD,  POC  is  Mr.  Marvin  Harris,  CENCD-PE-ED-TM, 
(312)  886-5463. 


FOR  THE  COMMANDER: 


6  Ends 
wd  ends  1-5 
Added  1  end 
6.  as 

CF  (w/10  cys  end  1)  : 
CECW-EP-E 


^^JOHN  P.  D'/ANIELLO,  P.E. 

\'  Directory  Engineering  and 
Planning  Directorate 
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CENCD-PE-ED-TM  (1110) 


8  September  1992 


NCD  3D  ENDORSEMENT  COMMENTS 
ON 

FDM  NO.  8 

DES  MOINES  RECREATIONAL  RIVER  AND  GREENBELT  PROJECT 


Geotechnical  and  Coastal  Engineering 

1.  Comment  lie.  1st  endorsement.  The  response  to  this  comment 
is  not  satisfactory.  Foundation  and  site  soil  conditions  should 
be  discussed  in  more  detail.  A  proper  development  of  construc¬ 
tion  materials  begins  with  classification  of  site  and  foundation 
soils  according  to  the  Unified  Soils  Classification  System.  Once 
the  classifications  and  appropriate  testing  is  done,  design  para¬ 
meters  can  be  selected.  Strength,  settlement,  permeability,  and 
gradation  are  parameters  significant  to  the  design  and  should  be 
properly  developed.  Toward  this  end,  all  future  Greenbelt  FDMs 
must  include  an  adequate  discussion  of  the  site  and  foundation 
soils  which  will  include  detail  coverage  of  subsurface  and  sur¬ 
face  conditions  to  justify  the  foundation  type  selected.  More 
detail  on  backfill/borrow  regarding  type  required,  quantities, 
and  placement  requirements  should  also  be  included. 


General  and  Cost  Engineering  (additional  comments) 

2.  Design  Analysis.  Prior  to  submittal  of  the  plans  and  specif¬ 
ications,  the  complete  design  analysis  for  the  amphitheater  must 
be  submitted  for  NCD  review/ approval. 

3.  Arch  Structure  Schematic.  A  schematic  outline  of  the  arch 
structure  was  included  in  the  initial  submittal  of  FDM  #8  and  was 
omitted  from  the  August  1992  revision.  This  schematic  should  be 
included  in  the  FDM  to  enable  verification  of  the  computer  input. 

4.  Computer  Input.  A  review  of  the  dimensions  of  the  Arch  Foun¬ 
dation  Plan  shown  on  Sheet  S-6  wou?d  indicate  that  the  CPGA  input 
will  require  revision  to  more  accurately  reflect  the  weight  of 
the  foundation  and  overburden.  Similarly,  the  diagonal  coordi¬ 
nates  (X)  listed  on  Plate  D-51  must  be  revised. 


DEPARTMENT  OF  THE  ARMY 

ROCi'.  ISLAND  DISTRICT.  CORPS  OF  ENGINEERS 
CLOCKTOWER  BUILDING-P  O  BOX  2004 
ROCK  ISLAND.  ILLINOIS  61204-2004 


CENCR-ED-DG  5  June  1992 

MEMORANDUM  FOR  Commander,  U.S.  Army  Engineer  Division,  North 

central,  ATTN:  CENCD-PE-ED-TM,  111  North  Canal 
Street,  12th  Floor,  Chicago,  Illinois  60606- 
7206 

SUBJECT:  Des  Moines  Recreational  River  and  Greenbelt,  Iowa 

Project,  Feature  Design  Memorandum  No.  8  with  Environmental 
Assessment  -  Downtown  Riverfront  Plaza/Amphitheater 


1.  The  subject  Feature  Design  Memorandum  (FDM)  is  forwarded  (10 
copies  for  your  review  and  release  for  the  public  review  period 
(Enel  1) .  Your  comments  and  release  for  public  review  are 
requested  by  6  July  1992  in  order  to  maintain  the  current 
approved  schedule.  Also  forwarded  is  one  complete  M-CACES  cost 
estimate  (Enel  2)  for  the  project,  cost  information  is  also 
included  in  section  7  of  the  FDM. 

2.  A  draft  Local  Cooperation  Agreement  has  not  been  included  as 
part  of  the  FDM,  but  will  be  submitted  separately  at  a  later  date 
after  the  FDM  has  been  reviewed  and  released  for  public  review. 

3.  Questions  regarding  the  FDM  may  be  directed  to  the  Project 
Engineer,  Mr.  Perry  Hubert,  telephone  309/788-6361,  ext.  6554. 

FOR  THE  COMMT^DER: 


KELLEY,  P.E. 

Chief,  Engineering  Division 


2  Ends 


CENCD-PE-ED-TM  (CENCR-ED-DG/5  June  92)  (1110)  1st  End 
Mr.  Sauennan\mgb\(312)  886-5463 

SUBJECT:  Des  Moines  Recreational  River  and  Greenbelt,  Iowa 
Project,  Feature  Design  Memorandum  No.  8  with  Environmental 
Assessment  -  Downtown  Riverfront  Plaza/Amphitheater 


Commander,  North  Central  Division,  U.S.  Army  Corps  of  Engineers, 
111  North  Canal  Street,  Chicago,  IL  60606-7205  13  jyj_  ]9g2 

FOR  Commander,  Rock  Island  District,  ATTN:  CENCR-ED-EXS 


1.  Approval  is  withheld  pending  resolution  of  the  attached  NCD 
comments  and  incorporation  of  necessary  report  revisions. 


2.  Significant  concerns  are  design  of  the  extended  riverwalk 
support  system  as  a  circular  SSP  cell  (Comment  8)  and  adequacy  of 
the  geotechnical  appendix  (Comment  ll) . 

3.  The  HQ,  NCD,  POC  is  Mr.  Ernie  Sauerman,  (312)  886-5463. 


FOR  THE  COMMANDER: 


3  Ends 
wd  ends  1-2 
Added  1  end 
3 .  as 


^  JOHN 
^ - Dj^re 


D’ANIELLO,  P.E. 

,  Engineering  and 
ing  Directorate 
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CENCR-ED-DG  ( CENCR-ED-DG/ 5  Jun  92)  (1110)  2nd  End 
Mr.  Hubert\sh\ (309)  788-6361,  ext.  6554 

SUBJECT:  Des  Moines  Recreational  River  and  Greenbelt,  Iowa 
Project,  Feature  Design  Memorandum  No.  a  with  Environmental 
Assessment  -  Downtown  Riverfront  Plaza /Amphitheater 


DA,  Rock  Island  District,  Corps  of  Engineers,  Clock  Tower 
Building,  P.O.  Box  2004,  Rock  Island,  IL  61204-2004 

14  August  1992 

FOR  Commander,  U.S.  Army  Engineering  Division,  North 
Central,  ATTN;  CENCD-PE-ED-TM,  111  North  Canal 
Street,  12th  Floor,  Chicago,  Illinois  60606-7206 


1.  The  subject  Feature  Design  Memorandum  (FDM)  has  been 
revised  in  response  to  NCD  comments.  Your  comments  together 
with  responses  are  attached.  Also  attached,  please  find  13 
copies  of  the  revised  FDM  for  your  approval,  release  for 
public  review,  and  coordination  with  HQUSACE  for  their 
review  of  the  approved  FDM. 

2.  The  majority  of  the  responses  have  been  coordinated 
informally  with  the  NCD  reviewers  through  your  office.  The 
extended  riverwalk  support  system  has  been  redesigned  and 
the  geotechnical  appendix  was  revised.  The  structural 
design  analysis,  Appendix  D,  has  been  completely  revised  in 
response  to  PE-ED-TT  comments. 

3.  FDM  approval/release  for  public  review  is  requested  as 
soon  as  possible  to  maintain  the  approved  schedule. 

4.  A  draft  Local  Cooperation  Agreement  is  being  coordinated 
with  the  local  sponsor.  The  LCA  package  will  be  forwarded 
for  NCD  review  after  FDM  approval. 

5.  Questions  regarding  the  FDM  may  be  directed  to  the 
Project  Engineer,  Mr.  Perry  Hubert,  telephone  (309)  788- 
6361,  ext.  6554. 

FOR  THE  COMMANDER; 


5  Ends 
wd  end  3 
Added  2  ends 
4  and  5.  as 


jLEY,  p.e. 
Chief,  Engineering  Division 
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CENCR-ED-DG 


14  August  1992 
Mr.  Hubert/sh/6554 


SUBJECT:  Response  to  NCD^s  Conunents  to  Draft  FDM  No.  8, 

Downtovm  Riverfront  Plaza/Amphitheater ,  Des  Moines 
Recreational  River  and  Greenbelt,  Iowa 


PE-PD-ER  Comment: 

1.  COMMENT:  The  EA  must  address  impacts  to  the 
borrow/ disposal  sites,  and  transport  of  materials  to  and 
from  the  sites.  If  the  borrow  area  was  previously  addressed 
in  an  EA,  that  should  be  stated  in  this  EA.  Use  of 
commercial  disposal  sites  does  not  alleviate  the  need  for 
impact  assessment  in  this  EA. 

1.  RESPONSE:  The_^o^,lowin2_Ea£aa£aBh_Jia§«,^S£il-SSyiS^-^2 
£ara2ra£j3^,_,3j^lJ^_o,f,_the_^A  -  The  borrow  site  which  will  be 
used  to  obtain  fill  material  (see  Plate  1)  has  been  and  is 
currently  used  by  the  City  of  Des  Moines  as  a  borrow  source 
for  other  projects.  The  effects  of  borrow  activities  on 
this  area  were  previously  addressed  in  the  Final  Supplement 
No.  1  to  the  Final  Environmental  Impact  Statement  (FEIS)  for 
the  General  Reevaluation  Report  for  the  Local  Flood  Control 
Project  on  Raccoon  River  and  Walnut  Creek,  West  Des  Moines 
and  Des  Moines,  Iowa  (July  1989).  The  disposal  sites  are 
currently  being  used  for  disposal  for  other  city  projects 
and  no  adverse  impacts  are  anticipated  to  result  from  their 
use  for  this  project. 


PE-ED-TT  Comments: 

2.  COMMENT:  Appendix  D.  Structural  calculations  have  not 
been  checked.  The  input  for  the  GT  STRUDL  lists  dimensions 
to  the  outside  of  the  12”  diameter  pipe.  Verify  that  the 
centerline  need  not  be  used.  Sheet  S-5,  Arch  Plan  View, 
shows  center  to  center  dimension  of  56' -11.25”.  It  should 
be  57',  because  the  outside  dimension  of  the  pipe  is  equal 
to  12”.  Explain  the  function  of  HP  14*73  indicated  on  the 
Support  Detail. 

2.  RESPONSE:  Appendix  D  has  been  completely  revised.  All 
structural  calculations  have  been  checked.  The  arch  was 
modelled  correctly;  however,  the  center  of  the  arch  should 
be  dimensioned  rather  than  the  outside  as  shown  on  the 
drawings.  The  HP14x73  has  been  deleted  from  the  support 
detail. 

these  changes. 


3.  COMMENT:  The  stress  calculations  are  performed  for  1/4” 
thick  aluminum  pipe  without  the  computer  run.  It  is 
recommended  that  the  analysis  be  rerun  on  the  computer  with 
the  reduced  pipe  thickness  prior  to  preparation  of  plans  and 
specifications,  to  verify  that  actual  stresses  remain  below 
allowables. 

3.  RESPONSE:  The  correct  section  properties  have  been  used 
in  the  revised  FDM.  The  analysis  was  rerun  to  reflect  the 
changes  required  for  comment  5  and  the  section  properties 
reflect  the  latest  design. 

4.  COMMENT:  Arch  foundation  was  analyzed  with  a  3 '-6”  c/c 
pile  spacing.  Sheet  S-6  indicates  4'-0"  c/c  in  the  east 
west  direction  and  3 '-6”  in  the  perpendicular  direction. 
Reconcile  and  revise  as  necessary. 

4.  RESPONSE:  Both  Appendix  D  and  Plate  16  have  been 
revised  to  reflect  the  latest  analysis. 

5.  COMMENT;  Design  is  needed  for  arch  supports,  anchor 
bolts,  base  plates,  concrete  pier  and  the  pile  cap. 

Consider  use  of  sliding  support  at  one  end.  Note  that  if 
all  supports  remain  fixed,  temperature  effects  on  the  arch 
need  to  be  considered. 

5.  RESPONSE:  The  design  analysis  in  the  FDM  is  supposed  to 
provide  design  criteria  and  representative  design 
calculations  in  accordance  with  CENCD-PE-TT  Memorandum  dated 
28  Jan  1992.  Design  of  details  was  not  called  for.  The 
revised  FDM  includes  a  design  which  takes  into  account  the 
affects  of  thermal  expansion.  The  structural  model  was 
revised  to  include  the  concrete  piers  and  an  additional 
thermal  load  of  100  degrees  F  temperature  change  was  added. 
This  additional  load  was  combined  with  the  other  load  cases 
as  well.  Since  the  concrete  piers  were  able  to  translate 
somewhat  in  the  horizontal  direction  and  the  geometry  of  the 
arch  allowed  it  to  deflect  vertically  to  accommodate  the 
arch  expansion,  no  stresses  developed  which  are  above  the 
computed  allowable  stress.  Appendix  D  has  been  revised  to 
reflect  these  changes. 

6.  COMMENT:  Retaining  Wall  Design,  Plate  D-65,  assumed 
bottom  of  foundation  El. 791  and  top  of  stem  at  El. 803. 8, 
while  Drawing  S-8,  shows  tcp  of  wall  at  El. 802. 8  and  bottom 
of  foundation  varying  from  El. 785  to  El. 793.  Verify  that 
the  assumed  cross-section  will  be  sufficient  for  the  highest 
backfill  level  on  the  tallest  wall.  Analyze  effect  of  wall 
foundation  loads  on  existing  sewer  below. 

6.  RESPONSE:  The  most  conservative  section  was  chosen  for 
analysis.  The  section  of  wall  closest  to  the  river  receives 
no  surcharge  from  Locust  Street  or  the  sidewalk  along  locust 
street  and  does  not  have  much  of  a  difference  between  the 


backfills  on  its  heel  and  toe.  The  middle  section  was  used 
.jecause  it  is  exposed  to  the  surcharge  described  above  and 
the  greatest  differences  in  the  elevation  of  its  lickfills. 
The  retaining  wall  should  have  no  imijact  on  the  existing 
sewer.  The  sewer  lies  outside  the  area  which  is  affected  by 
load  on  the  foundation  of  the  wall.  In  addition,  the 
construction  of  the  retaining  wall  will  allow  for  removal  of 
the  embankment.  The  net  affect  will  be  reduction  of  load  on 
the  existing  sewer. 

7.  COMMENT;  Plate  D-67  (calculations)  should  consider  the 
requirement  of  EM  1110-2-2502,  Paragraph  3-8.b.  which  states 
that  ''In  no  case  should  the  resisting  side  earth  pressure 
exceed  one-half  the  passive  pressure...”. 

7.  RESPONSE:  Concur.  This  change  has  been  made  to 
Appendix  D  in  the  revised  FDM.  The  calculations  show  that 
no  changes  to  the  wall  section  are  needed. 

8.  The  design  of  the  extended  riverwalk  support  system  as  a 
circular  SSP  cell  is  inadequate. 

a.  COMMENT;  The  structure  is  not  a  complete  cell  and 
the  contained  soil  is  limited  in  volume  and  will  not 
generate  sufficient  lateral  soil  pressure  to  put  the  SSP 
interlocks  into  tension  which  is  needed  to  develop  shear 
resistance  along  the  interlocks,  without  shear  resistance 
along  the  interlocks,  the  structure  does  not  act  as  a  cell. 
Please  note  the  SSP  cells  use  PS  sections  which  are  straight 
and  when  driven  in  a  circle  are  forced  into  tension  rather 
than  bending.  Here  we  use  PZ  SSP  sections  which  will 
respond  to  load  as  a  flexural  vertical  member.  In  addition, 
analysis  of  the  SSP  as  a  vertical  member  has  not  been 
provided.  The  SSP  is  being  made  to  carry  the  vertical 
weight  of  the  concrete  riverwalk.  Vertical  loads  induce 
compressive  forces  on  the  SSP  sections,  and  combined  axial 
and  bending  stresses  need  to  be  considered.  A  combination 
of  vertical  load  and  bending  due  to  ice  forces  could  buckle 
the  SSP.  Provide  additional  analysis  to  address  the  above 
concerns . 

a.  RESPONSE:  The  extended  riverwalk  has  been 
redesigned  using  battered  hearting  piles  driven  to  refusal. 

D  has  been  revised  to  reflect  these  chances 


b.  COMMENT;  One  option  to  support  the  extended 
riverwalk  and  eliminate  the  cell-type  structure  would  be  to 
continue  the  concrete  grade  beams  and  slab  and  support  them 
at  the  river  end  with  steel  H-piles  driven  to  rock.  SSP 
could  then  be  driven  on  the  outside  of  the  H-piles  to 
provide  subgrade  protection  from  erosion  and  ice. 


b.  RESPONSE:  This  type  of  structure  will  be  utilized 
as  shown  in  Appendix  D  and  Plates  12  and  13. 


9.  COMMENT;  The  30  &  31  Accounts  of  the  Cost  Estimate  are 
not  in  sufficient  detail  to  allow  for  complete  review. 
Percentages  appear  to  be  in  the  correct  order  of  magnitude. 
Future  Greenbelt  submittals  will  be  required  to  provide  more 
levels  at  detail.  Remaining  portions  of  the  estimate  are 
acceptable. 

9.  RESPONSE:  Table  7-1  has  been  revised  to  include  more 
detail  concerning  the  30  and  31  accounts  and  also  to  revise 
tjTg_i4_agcount  detailed  in  Table  7-2  wnich  was_j;;ev2£eri_t^ 
reflect  the  structural  design  changes  for  the  extended 
riverwalk  support  system. 

10.  COMMENT;  Add  the  contingency  analysis  backup  for  the 
cost  estimate  to  the  report. 

10.  RESPONSE:  This  has  been  included  on  page  24  in  the 
revised  FDM. 


PE-ED-TG  Comments: 

11.  Pages  C-1  and  C-2.  The  geotechnical  portion  of  this 
report  is  inadequate.  The  section  should  include  the 
following: 

tJie_revigj2e£g^.„concerns_a^on^,jrfi^h__th^_res£onses_which 

f£llO|W^ 


a.  COMMENT;  Recommended  soil  and  bedrock  values  to  be 
used  by  designers. 

a.  RESPONSE:  Because  of  the  extremely  low  blow  counts 
of  1  to  4,  it  was  decided  to  use  end  bearing  piles.  For 
this  reason,  soil  values  were  not  needed.  Blow  counts  of  5 
or  below  indicate  a  very  loose  condition.  For  sand  with 
blow  counts  below  10,  the  sand  must  be  compacted  before  a 
structure  can  be  built.  Bearing  pressures  for  these  soil 
types  range  from  1-2  tsf  for  the  upper,  finer  grained 
material;  to  4-6  tsf  for  the  coarser  glacial  materials. 

The  compressive  strength  of  the  bedrock  tested  was  1817 
psi  for  the  shale  and  ranged  from  10,324  to  12,198  psi  for 
the  siltstone.  Typical  bearing  pressures  for  this  type  rock 
is  between  10  and  20  tsf.  Due  to  the  interbedded  nature  of 
the  rock,  it  is  anticipated  that  piles  will  probably  achieve 
refusal  within  2-3  feet  penetration  of  the  siltstone.  As 
shown  on  plate  D-44  the  strengths  supplied  by  the 
Geotechnical  Branch  for  design  are  phi  of  51  degrees  and  a 
qu  of  2000  psi;  however,  the  governing  factor  is  the 
capacity  of  the  pile. 

b.  COMMENT:  A  discussion  of  alternative  types  of 
foundations  including  pros  and  cons  of  each. 


b.  RESPONSE:  See  the  response  to  cominent  No.  12. 

c.  COMMENT:  Allowable  bearing  capacity  for  soil  and 
bedrock . 


c-  RESPONSE:  See  the  response  to  comment  11(a)  above. 

d.  COMMENT:  A  discussion  of  possible  settlement, 
drainage,  seepage,  etc. 


d.  RESPONSE:  Because  the  structure  will  be  built  on 
piles  founded  on  bedrock,  settlement  is  not  a  concern. 
Drainage  concerns  have  been  addressed  in  the  Hydrology  and 
hydraulics  Appendix  on  pages  E-2  and  E-3.  The  levee  in  this 
reach  is  3.7  feet  in  height  and  was  designed  with  3  feet  of 
freeboard.  In  the  event  there  is  a  design  flood,  the 
hydraulic  head  will  only  be  0.7  feet.  Therefore,  no  seepage 
distress  is  expected. 

e.  COMMENT:  A  complete  discussion  of  materials; 
foundation  materials,  backfill,  fill,  etc. 


e.  RESPONSE:  The  foundation  materials  have  been 
discussed  above.  Backfill  material  will  come  from  the 
excavated  material  on  the  project  site  so  long  as  the  on¬ 
site  material  is  suitable.  Fill  should  not  be  required,  but 
if  fill  is  required,  it  will  be  obtained  from  a  previously 
tested  and  approved  borrow  area  shown  on  Plate  1.  This  same 
borrow  area  was  used  for  construction  of  the  Des  Moines  LFPP 
and  was  recently  approved  by  NCD  in  the  Definite  Project 
Report,  Section  205  Flood  Control  Project,  Raccoon  River, 

Des  Moines,  Iowa. 


12.  Plates  D-52  and  D-99 


a.  COMMENT:  Justify  using  a  pile  foundation.  Show 
that  the  bearing  capacity  factor  of  safety  for  spread 
footings  and  possibly  concrete  columns  is  not  adequate. 

a.  RESPONSE:  A  pile  foundation  was  chosen  for  both 
the  arch  and  stage  foundation  to  minimize  the  impact  on  the 
existing  sewer  and  riverwall.  A  spread  footing  would  place 
both  vertical  and  horizontal  load  on  the  existing 
structures.  The  use  of  piles  will  carry  most  of  the  load 
to  bedrock. 


b.  COMMENT:  Show  that  pipe  piles  are  the  most 
economical  and  functional.  Compare  to  other  pile  types  and 
compacted  granular  fill. 

b.  RESPONSE:  Steel  pipe  piles  are  being  used  for 
several  reasons:  1)  since  the  structure  will  take  load  from 
all  directions,  the  piles  need  to  be  strong  in  all 


directions  and  of  course  a  circular  section  satisfies  this 
criteria;  2)  since  a  pipe  is  hollow,  a  pipe  pile  is 
essentially  a  non-displacement  pile  which  will  minimize  the 
affact  of  the  pile  driving  on  the  existing  structure. 

13.  COMMENT:  Plate  D-58.  Discuss  lateral  loads  on  piles. 

13.  RESPONSE:  CPGA  was  used  to  compute  the  lateral  and 
axial  loads  on  the  piles  as  well  as  moments  and  stresses  in 
the  pile.  The  coefficient  for  horizontal  subgrade  reaction 
was  computed  using  techniques  developed  by  Dr.  Carl  Terzaghi 
to  calculate  nh  for  loose  sand.  A  lateral  deflection  of  .05 
inches  was  computed  which  should  not  pose  a  problem  for  the 
existing  structure. 

14.  COMMENT:  Plate  D-65,  D-68  and  D-103.  The  phi  =  25 
deg.  is  very  conservative.  A  minimum  of  30  deg.  and 
possibly  32  deg.  is  recommended  for  footing  design.  Redo  to 
see  if  a  more  economical  retaining  wall  section  results. 

14.  RESPONSE:  Plates  D-65  and  D-68  -  Overturning  is 
governing  the  design  of  the  retaining  wall  and  therefore 
increasing  Phi  from  25  to  30  deg.  for  the  foundation 
material  will  not  change  the  overturning  stability  of  the 
wall.  However,  the  analysis  has  been  revised  and  the  phi 
angle  has  been  changed  to  30  degrees. 

14.  RESPONSE:  Plate  D-103  -  Since  the  extended  riverwalk 
has  been  redesigned,  this  comment  no  longer  is  applicable. 

15.  COMMENT:  Plate  D-74.  The  phi  =  27  deg.  is  too 
conservative.  Redo  using  phi  =  30  deg.  or  32  deg. 

15.  RESPONSE:  Since  the  foundation  capacity  is  not 
governing  the  size  of  the  retaining  wall  base,  the  use  of 
phi=  30  in  lieu  of  phi=  27  will  not  result  in  a  less  costly 
structure.  However,  the  analysis  has  been  revised  using  phi 
=30  degrees. 


PE-PD-EC  Comments; 

16.  COMMENT,  Part  1:  It  is  not  clear  from  the  economic 
analysis  that  the  benefits  attributed  to  the  project 
represent  the  net  increase  in  the  value  of  the  recreation 
experiences  over  the  without  project  condition.  Although 
UDV  increases  are  used,  there  is  no  comparison  of 
recreational  activity  with  and  without  the  project. 


16.  RESPONSE,  Part  1: 


a.  The  Unit  Day  Value  increases  were  based  upon  the 
comparison  of  (a)  having  an  activity  or  event  at  the  site  in 
its  existing  condition  and  the  improvement  based  upon  the 
"with  project"  condition  (e.g,  picnicking) ;  (b)  having  a  new 
event  at  the  Amphitheater  site  in  the  "without"  and  "with" 
condition,  (c)  having  an  event  relocated  to  the  Amphitheater 
site,  and  (d)  the  "without"  and  "with"  project  condition  of 
this  portion  of  the  existing  East  River  Bixe  Trail - 

b.  No  recreational  activity  comparison  was  spelled 
out  in  the  report  as  it  was  assumed  by  the  economist  that  a 
specific  type  of  recreational  activity  would  lend  itself  to 
the  Plaza  site,  or  not.  The  types  of  events  which  might  be 
held  there  were  cited  in  8.e.(l)(d)  and  detailed  in  Figure 
8-3 .  As  most  of  the  recreational  activities  sponsored  by 
the  Des  Moines  Park  and  Recreation  Department  are  held  at 
the  various  Community  Centers  throughout  Des  Moines,  the 
Plaza  would  merely  be  an  additional  site  for  recreational 
events  to  be  held.  For  instance,  it  was  assumed  that  the 
Hot  Air  Balloon  Rides  would  not  be  held  at  the  Amphitheater 
Plaza  site,  nor  would  the  outdoor  volleyball  or  basketball 
games  be  held  there,  the  same  for  billiards  and  gymnasium 
workouts . 

16.  COMMENT,  Part  2:  In  some  cases  new  opportunities  are 
being  developed,  but  not  in  all.  For  instance,  there  are 
concerts,  fireworks  displays,  and  other  festivals  now  taking 
place.  Also,  the  report  should  consider  which  activities 
now  taking  place  in  the  study  area  would  be  replaced  by 
those  associated  with  the  project  and  net  these  out  from  the 
benefits. 

16.  RESPONSE,  Part  2: 

a.  Less  than  two  or  three  events  will  be  relocated  to 
the  Amphitheater  site.  Virtually  all  of  the  events  and 
activities  to  be  held  at  the  Amphitheater  site  will  be  new. 
No  comparison  of  recreational  activity  attendance  with  and 
without  project  was  made  for  the  few  activities  which  are 
merely  being  relocated  from  elsewhere  within  the  City  of  Des 
Moines  to  the  Amphitheater/Riverfront  Plaza  site. 

b.  Benefits  are  based  upon  the  UDV  for  the  "with 
project"  condition  less  the  UDV  for  the  "without  project" 
condition,  or  on  the  "net  increase"  in  the  UDV,  not  in 
increased  attendance  for  the  events  merely  because  they  will 
be  held  at  the  Amphitheater  site. 

c.  For  those  recreational  activities  which  are  "new" 
activities  or  events,  the  assumption  was  made  that 
attendance  at  these  new  events  or  activities  would  be 
Si-milar  to  attendance  frc  prior  years  at  similar  types  of 


events  or  activities.  It  was  assumed  that  any  low 
attendance  for  a  specific  event  or  activity  would  result  in 
that  specific  event  being  replaced  with  another,  and  not  in 
the  elimination  of  that  type  or  category  of  event. 

d.  The  projected  usage  is  based  upon  information 
provided  by  the  City  of  Des  Moines  official  representatives 
based  upon  prior  year's  records.  No  estimated  ” increases” 
in  attendance  because  of  the  recreational  activity  being 
held  at  the  Amphitheater/ Plaza  instead  of  being  held 
elsewhere  were  made.  The  only  "projected”  attendance 
estimates  were  for  additional  events  or  activities  to  be 
held  at  the  proposed  Amphitheater/Plaza,  as  would  normally 
be  projected  by  any  City  if  it  were  construct -ng  an 
additional  recreational  facility. 

e.  As  stated  in  8.e.(l)(c),  estimated  use  was  based 
upon  data  received  from  the  City  of  Des  Moines  Planning 
Department,  records  of  past  attendance  from  the  Park  and 
Recreation  Department,  and  other  local  sources  based  upon 
attendance  at  similar  events  held  in  the  past,  and  their 
estimates  of  projected  attendance  for  future  events.  Table 
8-7  set  out  the  estimated  attendance,  all  of  which  was 
conservative.  For  instance,  8.e.(l){c)  states  that  a  total 
of  23,000  persons  (an  average  of  2800  persons  at  each  event) 
attended  the  jazz  concerts  held  in  1990.  Table  8-7  uses  a 
range  of  from  750  to  1000  persons  per  event,  or  almost 
2/3rds  less.  The  Des  Moines  City  Manager's  Newsletter. 
Spring  1992  issue  reported  that  more  than  1,000  bicyclists 
participated  with  the  Mayor  in  the  Mayor's  Annual  Bike  Ride. 
Table  8-7 's  estimated  range  for  this  event  is  200-500 
people,  less  than  half  the  number  of  actual  participants. 

16.  COMMENT,  Part  3;  Because  there  is  uncertainty 
associated  with  the  analysis  in  the  report,  there  is  also 
uncertainty  associated  with  the  benefits. 

16.  RESPONSE,  Part  3:  Uncertainty  associated  with  the 
benefits  is  somewhat  alleviated  because  all  attendance 
estimates  were  conservative  and,  in  many  instances,  low. 

17.  COMMENT:  The  purpose  of  the  sensitivity  analysis  is  to 
test  the  effects  of  changes  in  the  major  assumptions, 
variables  and  analysis  parameters  on  the  decision  variable 
(i.e.,  net  benefits).  In  this  case,  there  are  key  variables 
which  are  highly  judgmental,  projected  usage  and  UDVs,  which 
should  be  the  object  of  the  sensitivity  analysis.  The 
report  is  inadequate  in  this  regard. 

17.  RESPONSE: 

a.  To  clarify  one  of  the  "uncertainties":  the  value 
points  assigned  the  various  criteria.  The  rationale  behind 
the  judgment  factor  value  points  for  the  three  categories  of 


recreation  for  a  ''without  project"  condition  are  given  in 
the  following  tables.  The  UDV  information  was  based  upon 
the  "Guidelines  for  Assigning  Points  for  General  Recreation" 
ER  1105-2-100,  28  Dec  90. 


Table  1 

Criteria  Judgment  Factor  Points  -  without  Project 

PICNICKERS 


Criteria 

Points 

Judgment  Factors 

Recreation 

Experience 

2 

Two  general  activities — too  little 
room  between  hotel  and  levee.  River- 
ward:  mowed  weed  patch,  subject  to 
drought;  mud,  soggy  ground  when  it 
rains;  small  runoff  gully;  steep 
slopes. 

Availability 

of 

Opportunity 

2 

Have  to  walk  8-10  blocks  (one  way)  to 
picnic  sites... too  far  for  lunch  hour 
crowd.  Not  within  30  min.  round  trip 
walking  distance,  unless  eat  on  way. 

Carrying 

Capacity 

1 

"Minimum  facility"  as  is. 

Accessi¬ 

bility 

6 

High  standard  roads  to  site,  but  very 
limited  access  within  site.  No 
access  to  site  or  within  site  for 
handicapped. 

Environ¬ 

mental 

1.5 

Right  on  street  level.  Drought 
ravaged  vegetation;  small  runoff 
gullies  because  of  drought.  Great 
view  of  levee  and  hotel  wall.  Only 
view  of  river  if  climb  to  top  of  or 
over  levee.  One  scraggly  tree. 

TOTAL  POINTS: 

12.5 

Table  2 

Criteria  Judgment  Factor  Points  -  Without  Project 

AMPHITHEATER 

Criteria  Points  Judgment  Factors 

Recreation  2  Two  general  activities — too  little 

Experience  room  between  hotel  and  levee.  Not 

feasible  for  concerts,  enjoyable 
picnicking,  entertainment. 

Physical  limitations  of  site 
preclude  varied  usage. 


Availability  1 

of 

Opportunity 


Carrying  1 

Capacity 


Accessi-  6 

bility 


Environ-  1 

mental 


No  other  outdoor  amphitheater  within 
a  one  hour  driving  time  of  the  City 
of  Des  Moines.  A  "natural”  outdoor 
amphitheater  is  located  approximately 
90-minute  drive  away  (one-way) . 

"Minimum  facility”  as  is.  Could  have 
strolling  musicians  or  entertainers 
in  the  narrow  space  between  the  levee 
and  the  hotel  wall,  if  desperate. 

High  standard  roads  to  site,  but  very 
limited  access  within  site.  No 
access  to  site  or  within  site  for 
handicapped. 

View  of  levee  blocks  view  of  river. 
Drought  ravaged  vegetation;  runoff 
gullies  because  of  drought.  Great 
view  of  hotel  wall.  Only  view  of 
river  if  climb  to  top  of  or  over 
levee.  At  extreme  edge  of  site,  one 
12-inch  diameter  tree  for  sparse 
shade . 


TOTAL  POINTS:  11 


Table  3 

Criteria  Judgment  Factor  Points  -  Without  Project 
CYCLISTS.  HIKERS.  WALKERS.  ETC. 


Criteria 


Points  Judgment  Factors 


Recreation  3 

Experience 


Availability 

of 

Opportunity 


3 


Two  general  activities — too  little 
room  between  hotel  and  levee. 

Physical  limitations  of  site 
preclude  varied  usage. 

Proposed  plaza  site  is  already  part 
of  the  existing  East  River  Bike  Trail 
and  is  an  approximate  10-foot  wide 
sidewalk. 


Carrying 

Capacity 


4  Basic  facility  to  conduct  activity. 
Using  vegetated  riverbank  to  access 


the  lower  River  Walkway  could  result 

in  deterioration  of  riverbank 
dependent  on  weather  conditions. 


Access i-  6 

bility 


Environ-  5 

mental 


hikers , 


TOTAL  POINTS:  21 


High  standard  roads  to  site,  but  very 
limited  access  within  site.  No 
access  to  site  or  within  site  for 
handicapped. 

Average  aesthetic  quality;  factors 
exist  that  lower  quality  to  minor 
degree.  Only  view  of  river  if  climb 
to  top  of  or  over  levee.  Some 

walkers,  cyclists  may  wish  to  climb 
to  the  top  or  over  the  levee. 


b.  Since  the  Guidelines  do  not  specify  that  the 
reasoning  behind  the  judgment  factor  point  values  for  the 
"without  project"  condition  be  detailed,  this  was  not 
included;  the  rationale  being  that  any  questions  with  the 
judgment  factor  value  points  would  have  been  answered  during 
the  "in  house"  review. 

c.  The  Sensitivity  Analysis  has  been  revised  to 
include  a  table  showing  BCR's  for  low  and  high  attendance 
figures  detailed  in  the  report.  Using  the  low  figure 
results  in  a  BCR  of  0.97  and  the  high  attendance  figures 
have  a  BCR  of  1.70. 
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WITH  ENVIRONMENTAI.  ASSESSMENT 

DOWNTOWN  RIVERFRONT  PLAZA/AMPHITHEATER 

DES  MOINES,  IOWA 


1.  INTRODUCTION 


a.  Project  Authority 

The  Des  Moines  Recreational  River  and  Greenbelt 
(hereinafter  referred  to  as  the  Greenbelt)  was  funded  and 
authorized  by  Public  Law  99-88  as  approved  on  August  15, 
1985.  The  project  calls  for  the  development,  operation,  and 
maintenance  of  a  recreational  area  on,  and  along,  the  Des 
Moines  and  Boone  Rivers  from  Fort  Dodge  and  Webster  City, 
Iowa,  downstream  to  relocated  U.S.  Highway  92  in  the 
vicinity  of  the  Red  Rock  Dam.  The  Downtown  Riverfront 
Plaza/Amphitheater  is  one  of  several  Greenbelt  projects 
(hereinafter  referred  to  as  the  Amphitheater) . 

b.  Purpose  and  Scope 

The  purpose  of  this  report  is  to  establish  the 
project  requirements  and  to  evaluate  the  project  on  the 
basis  of  engineering,  economic,  and  environmental  viability. 
The  report  includes  a  project  description,  engineering 
considerations,  economic  analysis,  environmental  assessment, 
and  sufficient  construction  details  to  allow  preparation  of 
plans  and  specifications  to  proceed  during  the  review  and 
approval  process. 

c.  General  Design  Memorandum 

The  General  Design  Memorandum  (GDM)  for  the 
Greenbelt  (September  1987)  covers  the  administration, 
comprehensive  plan,  plan  for  initial  development  and 
coordination  of  the  overall  Greenbelt,  and  discusses  the 
conditions  for  Federal  participation.  The  comprehensive 
plan  addresses  the  entire  Greenbelt.  The  Amphitheater 
project  is  one  of  the  projects  included  in  the  comprehensive 
plan.  The  GDM  project  number  of  the  Amphitheater  is  301.2. 


d.  Other  Reports 


A  list  of  Feature  Design  Memorandum  (FDM)  prepared 
for  other  Greenbelt  projects  follows: 

FDM  #1  -  Bennington  Bridge  Access  -  May  1986 

FDM  #2  -  Jester  Park  Campground  Improvements  - 
August  1989 

FDM  #3  -  Multi-Purpose  Trail,  Red  Rock,  Segment  I  - 
May  1989 

FDM  #4  -  Lutheran  Hospital  Bike  Trail  Segment  - 
March  1990 

FDM  #5  -  Dragoon  Trail  Scenic  Road  Route  - 
October  1991 

FDM  #6  -  Multi-Purpose  Trail,  Red  Rock,  Segment  II  - 
March  1991 

FDM  #7  -  Hamilton  County  Scenic  Overlooks  - 
Cancelled 

e.  Advisory  Committee 

An  advisory  committee  was  established  in 
accordance  with  the  Conference  Report  on  H.R.  2577, 
dated  July  29,  1985.  This  committee  is  composed  of  local 
officials  from  the  cities,  counties,  and  state  governments 
in  the  Greenbelt  project  areas  as  well  as  from  the  Corps  of 
Engineers.  At  their  January  19,  1990  meeting,  the  advisory 
committee  recommended  four  separable  projects,  including  the 
Amphitheater  project,  to  the  Corps  of  Engineers  for 
construction. 

f .  Principles  and  Guidelines 

Principles  and  Guidelines  activities  were 
accomplished  by  a  combination  of  activities  documented  in 
the  September  1987  General  Design  Memorandum  (GDM)  and 
Programmatic  Environmental  Impact  Statement  (PEIS) ,  in  the 
workings  of  the  Advisory  Committee,  and  in  this  report.  A 
number  of  alternatives  for  the  overall  project  were 
addressed  in  the  PEIS  and  the  plans  were  formulated  in  the 
GDM  for  each  separable  element  in  coordination  with  the 
local  sponsors  and  the  Advisory  Committee.  Extensive  public 
involvement  activities  and  public  meetings  have  been 
conducted  on  a  continuing  basis  under  the  guidance  of  the 
Advisory  Committee. 

g.  Local  Sponsor 

The  local  sponsor  is  the  City  of  Des  Moines,  Iowa. 
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2.  PgSCRIPTION  OF  PROJECT 
a.  Project  Location 


The  project  area  is  located  within  Section  4, 
Township  78  North,  Range  24  West,  Folk  County,  Iowa  (1956 
Des  Moines  7.5'  U.S.G.S.  quadrangle)  along  the  left  (east) 
bank  of  the  Des  Moines  River  between  East  Locust  Street  and 
East  Walnut  street  in  downtown  Des  Moines,  Iowa  just 
upstream  of  river  mile  202  (Figure  1) .  The  site  is 
approximately  one  acre  in  size  and  is  owned  by  the  City 
of  Des  Moines. 

b.  Project  Description 

(1)  The  project  involves  construction  of  a  public 
outdoor  amphitheater  and  public  gathering  area  to  serve  as  a 
park  on  the  riverfront  in  downtown  Des  Moines.  A  round 
stage  will  intersect  the  existing  Des  Moines  Riverwall  and 
will  span  over  the  existing  interceptor  sewer/riverwalk.  An 
extended  riverwalk  will  protrude  approximately  26  feet 
beyond  the  existing  interceptor  sewer  into  the  Des  Moines 
River.  An  arch  (approximately  57 'W  x  37 'H)  constructed  of 
12"  tubular  aluminium  spans  over  the  stage  and  serves  as  the 
focal  point  of  the  project  as  well  as  a  support  for  user- 
furnished  stage  lighting,  sound  systems,  banners,  and 
decorations. 

(2)  The  spectator  area  consists  of  formed  grass 
slopes  with  concrete  steps  and  walks  rising  to  a  concrete 
planter  which  doubles  as  a  small  floodwall  to  replace  the 
upper  2.8  feet  of  the  existing  levee  which  is  part  cf  the 
Des  Moines  Local  Flood  Protection  Project  (LFPP) .  East  of 
the  planter  is  a  tree-lined  plaza  with  seating  adjacent  to 
selected  trees.  A  segment  of  the  Des  Moines  Bike  Path  runs 
along  the  east  edge  of  the  site  adjacent  to  the  Embassy 
Suites. 
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Figure  1-1  Location  of  project  area 


3.  ENVIRONMENTAL  ASSESSMENT 


a.  Purpose  and  Alternatives 

(1)  The  purpose  of  this  environmental  assessment  is 
to  address  the  effects  of  construction  of  the  amphitheater 
as  described  in  Section  2  of  this  report.  Alternatives  to 
the  proposed  action  include  the  no  Federal  action 
alternative,  and  other  designs  for  construction  of  the  plaza 
and  stage  components  of  the  amphitheater. 

(2)  The  selected  design  will  be  constructed  within 
previously  developed  or  disturbed  areas  on  an  urban  site. 
With  no  Federal  action,  no  project  impacts  would  occur; 
however,  no  long-term  recreation  benefits  would  be  expected. 
Preliminary  review  of  alternative  design  strategies  for 
amphitheater  construction  indicates  that  these  alternatives 
would  be  expected  to  have  impacts  similar  to  or  greater  than 
the  preferred  alternative,  or  would  be  less  economically 
feasible. 

b.  Major  Findings  and  Conclusions 

The  project  is  expected  to  be  beneficial  to 
recreation  resources  in  downtown  Des  Moines  with  no 
significant  impacts  to  natural,  cultural,  economic  or  social 
resources.  For  this  reason,  an  Environmental  Impact 
Statement  (EIS)  will  not  be  prepared  for  this  action. 

Because  the  project  involves  construction  in  the  Des  Moines 
River,  a  404(b)(1)  Evaluation  will  be  required  for 
compliance  with  the  provisions  of  the  Clean  Water  Act  (See 
Appendix  B) . 

c.  Relationship  to  Environmental  Requirements 

(1)  The  project  will  comply  with  Federal 
environmental  laws.  Executive  orders  and  policies,  and  State 
and  local  policies  including  the  Clean  Air  Act,  as  amended; 
the  Clean  Water  Act,  as  amended;  the  Endangered  Species  Act 
of  1973.  as  amended;  the  Federal  Water  Project  Recreation 
Act;  the  Fish  and  Wildlife  Coordination  Act  of  1958.  as 
amended;  the  Land  and  Water  Conservation  Fund  Act  of  1966. 
as  amended;  the  National  Environmental  Policy  Act  of  1969. 
as  amended;  and  the  National  Historic  Preservation  Act  of 
1966.  as  amended. 

(2)  The  proposed  work  will  take  place  primarily 
within  a  previously  developed  or  disturbed  urban  setting  and 
will  not  result  in  the  conversion  of  farmland  to  other  uses. 
This  segment  of  the  Des  Moines  River  is  not  a  Federally 
recognized  wild  or  scenic  river.  No  loss  of  wetlands  will 
occur  from  construction  or  operation.  Therefore,  this 

action  will  not  conflict  with  the  provisions  of  the 
Farmland  Protection  Policy  Act  of  1981;  Executive  Order 
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11990 .  Protection  of  Wetlands,  or  the  Wild  and  Scenic  Rivers 
Act  of  1968. 

(3)  The  proposed  action  will  not  increase  flood 
profiles  to  an  extent  that  would  compromise  the  level  of 
protection  provided  by  the  Des  Moines  Local  Flood  Protection 
Project.  Therefore,  the  project  is  determined  to  be  in 
compliance  with  Executive  Order  11988.  Floodplain 
Management . 

d.  Affected  Environment 

(1)  The  site  of  proposed  amphitheater  construction 
is  a  1-acre  tract  of  land  located  on  the  left  descending 
bank  of  the  Des  Moines  River  between  Locust  and  Walnut 
Streets  in  the  city  of  Des  Moines.  The  area  surrounding  the 
project  site  is  primarily  in  commercial  and  public  use.  A 
segment  of  levee  which  is  part  of  the  Des  Moines  Local  Flood 
Protection  project  traverses  the  eastern  third  of  the 
project  site  on  an  alignment  parallel  to  the  river.  In 
addition,  a  portion  of  the  Des  Moines  bicycle  trail  runs 
between  the  levee  and  the  Embassy  Suites  hotel  property  to 
the  east. 

(2)  Vegetation  on  the  site  consists  of  mowed 
turfgrass  and  a  single  oak  tree  in  the  southeast  corner  of 
the  parcel.  The  small  size  of  the  project  site,  lack  of 
vegetative  diversity  and  location  in  an  urban  setting 
severely  limit  its  value  as  terrestrial  habitat.  Wildlife 
occurrence  in  the  project  area  would  likely  be  limited  to 
species  having  high  tolerance  of  urban  conditions  and  human 
disturbance.  This  could  include  songbirds  such  as  house 
sparrows,  European  starlings,  American  robins,  rock  doves 
and  grackles;  mallards;  and  small  mammals  such  as  mice, 
shrews,  voles  and  rabbits. 

e.  Affected  Cultural  Resources 

(1)  The  west  (riverward)  side  of  the  site  is 
bounded  by  a  portion  of  the  Des  Moines  Riverwall  and 
walkway.  This  structure  is  included  as  a  portion  of  the 
National  Register  of  Historic  Places  Civic  Center  Historic 
District  (Historic  District)  within  the  City  of  Des  Moines 
(City) .  The  Historic  District  is  a  significant  example  of 
late  19th  and  early  20th  century  riverine  community  planning 
and  development  following  progressive  national  trends, 
although  20th  century  river  use  has  been  low  due  to  limited 
access  and  minimal  attraction.  According  to  the  Historic 
District  nomination  form  on  file  at  the  SHPO,  the  riverwall 
is  concrete  and  consists  of  an  ornamental  balustrade, 
interceptor  sewer,  fill  soil,  and  incomplete  sections  of 
earlier  attempts  to  confine  the  river. 
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(2)  On  December  21,  1990,  the  Iowa  State  Historic 
Preservation  Officer  (SHPO)  concurred  with  the  Rock  Island 
District  of  the  U.S.  Army  Corps  of  Engineers  (Corps)  and  the 
City  recommendation  for  an  archaeological  survey  and 
reconnaissance  to  document  and  identify  the  presence  of 
buried  significant  historic  properties  within  the  proposed 
project  and  borrow  areas.  The  SHPO  also  stated  that  the 
project  may  affect  the  Historic  District  riverwall. 

f .  Environmental  Effects 

(1)  Constructioi  of  the  amphitheater  will  result  in 
the  loss  of  some  herbaceous  vegetation.  The  small  size  of 
the  project  area,  lack  of  a  natural  vegetation  community, 
and  its  location  in  a  downtown  urban  setting  drastically 
limit  its  potential  wildlife  habitat  value.  The  existing 
segment  of  the  Des  Moines  bicycle  trail  which  traverses  the 
project  site  will  be  incorporated  into  the  design  of  the 
plaza.  The  borrow  site  which  will  be  used  to  obtain  fill 
material  (see  Plate  1)  has  been  and  is  currently  used  by  the 
City  of  Des  Moines  as  a  borrow  source  for  other  projects. 

The  effects  of  borrow  activities  on  this  area  were 
previously  addressed  in  the  Final  Supplement  No.  1  to  the 
Final  Environmental  Impact  Statement  (FEIS)  for  the  General 
Reevaluation  Report  for  the  Local  Flood  Control  Project  on 
Raccoon  River  and  Walnut  Creek,  West  Des  Moines  and  Des 
Moines,  Iowa  (July  1989) .  The  disposal  sites  are  currently 
being  used  for  disposal  for  other  City  projects  and  no 
adverse  impacts  are  anticipated  to  result  from  their  use  for 
this  project. 

(2)  The  long-term  effect  of  the  project  is  expected 
to  be  beneficial  to  man-made  resources  in  the  area  with  no 
adverse  effect  on  natural  resources.  No  mining  activity  is 
present  in  the  project  area  and  no  mineral  resources  will  be 
affected  by  the  proposed  action.  No  long-term  adverse 
impacts  to  water  quality  are  anticipated.  A  Section 
404(b)(1)  Evaluation  has  been  prepared  to  address  the 
placement  of  construction  materials  for  the  stage  structure 
in  the  Des  Moines  River  (see  Appendix  B) .  Section  401 
certification  has  been  received  from  the  State  of  Iowa  by 
letter  dated  April  30,  1992  (see  Appendix  A) .  Minor, 
temporary  impacts  to  air  quality  may  occur  as  a  result  of 
construction  and  transportation  of  materials.  No  long-term 
significant  impacts  are  anticipated  and  no  air  quality 
standards  should  be  violated. 

(3)  The  only  Federally  listed  threatened  or 
endangered  species  listed  for  the  project  area  is  the  bald 
eagle  fHaliaeetus  leucoceoha lus ) .  Bald  eagles  utilize  large 
trees  along  larger  rivers  and  streams  as  resting  and  feeding 
perches  during  winter  months.  There  is  currently  no  known 
use  of  the  project  area  by  eagles  or  by  any  other  Federally 
endangered  species.  There  is  no  designated  critical  habitat 
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in  the  project  area  at  this  time  and  no  habitat  suitable  for 
Federal  or  State  listed  species  will  be  altered  by  the 
proposed  work.  For  these  reasons,  no  impacts  to  endangered 
species  are  anticipated. 

(4)  A  contract  for  an  archaeological  survey  was 
awarded  to  American  Resources  Group,  LTD.  of  Carbondale, 
Illinois  and  documented  in  the  report  Phase  II 
Archaeological  and  Georoorpholoaical  Investigations  at  the 
Proposed  Greenbelt  Project.  Pcs  Moines.  Towa  which  adhered 
to  the  minimum  qualifications  for  field  work,  reporting, 
and  curat ion  standards  as  described  in  the  Secretary  of  the 
Interior's  Standards  and  Guidelines  for  Archeology  and 
Hi?t9ri.Q-Ere.6^ryatioh  (i984). 

(a)  As  designed  the  project  will  extend  into  the 
National  Register  of  Historic  Places  Civic  Center  Historic 
District.  The  proposed  construction  includes  a  low  profile 
design,  metal  arc  mast  for  lighting  and  sound  attachment, 
and  stage  which  penetrates  the  river  wall  and  extends  into 
the  river  channel.  This  action  is  sympathetic  to  the  river 
wall,  a  contributing  structure  within  the  Historic  District. 


(b)  Borrow  material  will  be  obtained  from  a  City 
owned  borrow  site  previously  used  for  the  reconstruction  and 
recondition  of  the  city  of  Des  Moines  Levee  segment  from  SE. 
Sixth  to  SE.  14th  Streets.  This  borrow  site  is  near  the 
intersection  of  Hartford  Avenue  and  22nd  Street  Southeast 
and  was  previously  determined  by  the  SHPO  to  contain  no 
historic  properties.  Soil  and  fill  material  placement  will 
be  placed  within  one  of  two  historic  landfills  owned  by  the 
Landfill  of  Des  Moines,  Inc.  These  privately  owned 
landfills  are  located  on  1801  West  Euclid  and  1805  Southeast 
Hartford  Street  in  Des  Moines  and  have  been  previously 
disturbed  and  determined  to  contain  no  historic  properties. 

(c)  Based  on  the  results  of  these  investigations, 
the  Corps  and  the  City  documented  a  finding  of  Ho  Adverse 
Effect  for  the  proposed  Downtown  Riverfront 

Plaza/ Amphitheater ,  applying  the  Criteria  of  Effect  (36  CFR 
Part  800.9)  required  by  Section  106  of  the  National  Historic 
Preservation  Act  (NHPA) ,  as  amended. 

g.  Social  Impact  Assessment 

(1)  Community  and  Regional  Growth 

No  significant  impacts  to  community  or  regional 
growth  would  result  from  construction  of  the  proposed 
riverfront  plaza  and  amphitheater. 


(2)  Displacement  of  People 


The  proposed  project  would  not  require 
residential  relocations. 

(3)  Farm  Displacement 

No  farms  would  be  affected  by  the  proposed 

project. 

(4)  Community  Cohesion 

The  addition  of  new  recreational/leisure 
facilities  would  positively  impact  community  cohesion.  The 
plaza  and  amphitheater  allows  for  interaction  among  local 
residents,  workers,  and  shoppers,  and  allows  for  interaction 
with  those  visiting  from  neighboring  communities.  Similar 
projects  in  other  communities  have  created  important  focal 
points  for  workers  to  meet  for  lunch  and  socializing  as  well 
as  for  residents  to  have  similar  experiences  on  weekends  and 
in  the  evening. 

(5)  Public  Facilities  and  Services 

The  project  will  definitely  enhance 
opportunities  for  recreation  within  the  Des  Moines 
Metropolitan  Area.  The  amphitheater  will  be  the  site  for 
many  concerts,  theatrical  performances,  and  festivals.  It 
will  provide  downtown  workers  with  a  pleasant  location  for 
walking  and  eating  during  lunchtime,  and  it  will  provide  a 
convenient  resting  area  for  those  using  the  East  River  Bike 
Trail.  The  plaza  and  amphitheater  will  be  the  only  major 
public  space  designed  as  a  gathering  point  on  the  east  bank 
of  the  Des  Moines  River. 

(6)  Life.  Health,  and  Safety 

The  proposed  development  would  not  have  any 
negative  effects  on  the  life,  health,  or  safety  of  the 
users.  The  developments  will  offer  opportunities  for  people 
to  pursue  recreational/ leisure  activities  closer  to  home. 

The  project  design  allows  easy  access  by  handicapped 
individuals,  and  handicapped  parking  will  adjoin  the  site. 

(7)  Property  Values  and  Tax  Revenues 

The  potential  value  of  property  in  the  project 
vicinity  could  increase  as  a  result  of  the  plaza  and 
amphitheater  construction.  Long  term  effects  on  property 
values  and  tax  revenues  would  be  related  to  community  and 
regional  growth  resulting  from  the  proposed  project. 
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(8)  Business  and  Industrial  Growth 


Construction  of  the  project  would  slightly 
increase  business  and  industrial  activity  related  to 
construction  supplies.  Some  growth  in  downtown  business 
activity  could  be  generated  by  the  increased  numbers  of 
visitors  to  the  site.  No  business  relocations  would  be 
necessitated  by  the  proposed  new  facilities. 

(9)  Employment  and  Labor  Force 

The  proposed  construction  would  slightly  impact 
short-term  employment  in  the  Des  Moines  SMA.  The  City  of 
Des  Moines  has  a  large  enough  labor  pool  to  absorb  project 
needs  with  no  noticeable  impact.  No  direct  long-term 
impacts  on  employment  in  the  Des  Moines  SMA  would  be 
realized  from  the  project. 

(10)  Noise  Levels 

Heavy  machinery  would  generate  temporary 
increases  in  noise  levels  during  construction.  Also,  adding 
riverfront  activities  could  Increase  noise  levels.  This 
increase  has  the  potential  to  disturb  visitors  or  persons 
working  in  the  riverfront  business  district.  Local 
ordinances  are  expected  to  control  excess  noise  that  might 
be  project  induced. 

(11)  Aesthetic  Values 

The  results  of  the  proposed  project  should 
improve  aesthetic  values.  The  tree  lined  plaza  with  well 
groomed  terraced  area  will  offer  views  of  the  river  and 
river  activities.  The  site  will  give  users  an  impressive 
view  of  the  downtown  skyline  and  evening  lights. 

h.  Coordination 

(1)  The  proposed  action  has  been  coordinated  with 
the  U.S.  Environmental  Protection  Agency,  the  U.S.  Fish  and 
Wildlife  Service,  the  Iowa  Department  of  Natural  Resources 
(IDNR) ,  and  the  State  Historic  Preservation  Officer  (SHPO) . 
On  April  6,  1992,  the  IDNR  issued  a  Sovereign  Lands 
Construction  permit  to  the  City  of  Des  Moines  for  the 
project.  Copies  of  coordination  letters  are  contained  in 
Appendix  A. 

(2)  On  July  15,  1991,  the  SHPO  stated  that  they 
were  willing  to  issue  a  finding  of  No  Adverse  Effect, 
subject  to  conditions.  Pursuant  to  the  effects  of  the 
project  on  the  National  Register  of  Historic  Places  listed 
Historic  District  promulgated  by  36  CFR  Part  800.5,  the 
Corps  will  comply  with  the  SHPO  conditions  which  are  as 
follows: 
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(a)  The  Secretary  of  the  Interior's  Standards  for 
Rehabilitation  and  Guidelines  for  Rehabilitating  Historic 
Buildings  will  be  cited  in  all  construction  and  bid 
documents . 

(b)  Final  architectural  plans  and  specifications 
for  this  project  will  be  submitted  to  the  Review  and 
Compliance  Section  of  the  Bureau  of  Historic  Preservation 
for  review  and  approval  prior  to  commencement  of  the 
project. 


(3)  On  September  4,  1991,  the  corps  and  the  City 
received  agreement  from  the  Advisory  Council  on  Historic 
Preservation  (ACHP)  that  the  documentation  outlined  in  36 
CFR  Section  800.8(a)  and  800.9(c)(2),  as  promulgated  by  the 
conditions  of  the  SHPO  under  36  CFR  Part  800.5(d)(2)  of  the 
NHPA,  demonstrated  that  the  project  would  not  adversely 
affect  the  Civic  Center  Historic  District,  a  property  listed 
on  the  National  Register  of  Historic  Places.  The  ACHP  also 
stated  that  the  Corps  and  the  City  met  the  requirements  of 
the  NHPA  for  this  project. 
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4.  DESIGN  AND  CONSTRUCTION  CONSIDERATIONS 

a.  General  Considerations 

(1)  The  project  site  was  selected  by  the  City  of 
Des  Moines  and  the  amphitheater  is  part  of  their  Riverfront 
Master  Plan  and  the  vision  2000  Plan  for  the  City  of  Des 
Moines.  The  conceptual  design  for  the  project  was  done  by 
the  Architectural  Firm  of  Herbert  Lewis  Kruse  Blunck  (HLKB) 
of  Des  Moines  acting  as  a  consultant  for  the  project  sponsor 
and  proponents.  Preparation  of  plans  and  specifications 
will  be  done  by  the  Corps  of  Engineers  and  coordinated  with 
the  City  of  Des  Moines  and  HLKB. 

(2)  A  design  which  is  sympathetic  to  the  Des  Moines 
Riverwall  characteristics  and  setting  within  the  National 
Register  of  Historic  Places  Civic  Center  Historic  District 
is  required  by  36  CFR  Part  800  and  the  Secretary  of 
Interior's  Standards  for  Rehabilitation.  Plate  1  shows  the 
boundary  of  the  Civic  Center  Historic  District. 

(3)  The  design  must  maintain  the  line-of-protection 
afforded  by  the  existing  levee  which  is  part  of  the  Des 
Moines  LFPP.  Elevation  803.8,  the  design  levee  grade,  must 
be  maintained  and  Gatewell  "D*'  must  remain  intact  and 
operational.  Plate  5  shows  the  As-Built  LFPP  in  the  project 
area. 


b.  Design  References 

A  list  of  basic  data  and  criteria  used  in  the  design 
is  found  in  Table  2-1. 

c.  Hydrology  and  Hydraulics 

River  stage  hydrographs  were  developed  for  the  Des 
Moines  River  (see  Plates  2  and  3).  The  ordinary  high  water 
elevation  is  approximately  780.5  at  the  project  site  which 
is  approximately  one  foot  above  the  existing  riverwalk.  All 
new  construction  landward  of  the  riverwall  will  be  at 
approximate  elevation  788.0  or  higher.  As  shown  on  Plate  2, 
the  duration  of  elevation  788.0  is  less  than  3  percent.  The 
stage  elevation  varies  between  788.9  -790.3,  a  duration  of  1 
percent  or  less.  Extensive  hydraulic  analyses  were 
performed  to  determine  the  impacts  of  the  proposed  project 
(see  Appendix  E) .  The  analyses  showed  that  assuming 
construction  of  the  amphitheater,  the  level  of  protection  of 
the  LFPP  is  maintained  as  originally  designed. 
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TABLE  2-1 


DESIGN  REFERENCES 


1.  EC  1110-2-268,  Engineering  and  Design  for  Civil  Works 
Projects,  1  July  1991. 

2.  EM  1110-2-1913,  Design  and  Construction  of  Levees, 

31  March  1978. 

3.  City  of  Des  Moines  Standard  Specifications  for 
Construction  of  Public  Improvements,  August  1984. 

4.  As-Built  Construction  Drawings,  Des  Moines  Flood 
Control  Project,  Drawing  No.  DM-1,  Stage  1  (Reach  3), 

5  January  1972. 

5.  Water  Service  System  Maps,  Construction  Notes,  and  Flow 
Test,  Des  Moines  Water  Works,  20  March  1991. 

6.  EM  1110-2-2906,  Design  of  Pile  Foundations, 

15  January  1991. 

7.  EM  1110-2-2502,  Retaining  and  Flood  Walls, 

29  September  1989. 

8.  ETL  1110-2-312,  Strength  Design  for  Reinforced  Concrete 
Hydraulic  Structures,  10  March  1988. 

9.  ACI  318-89,  Building  Code  Requirements  for  Reinforced 
Concrete . 

10.  ASCE  7-88,  Minimum  Loads  for  Buildings  and  Other 
Structures,  July  1990. 

11.  Aluminum  Construction  Manual  -  Specifications  for 
Aluminum  Structures  and  Engineering  Data  for  Aluminum 
Structures,  January  1975. 

12.  EM  1110-2-1612,  Ice  Engineering,  15  October  1982. 
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d*  Geotechnical 

Appendix  C  contains  the  results  of  geotechnical 
explorations  which  were  conducted  in  January  1991  to  conduct 
soil  sampling,  rock  coring,  and  concrete  coring  in  support 
of  the  subject  project.  Boring  logs  are  included  in 
Appendix  C  and  on  Plate  4.  Information  from  a  previous 
boring  (DM-6,  8  Oct  64)  which  was  done  in  support  of  the 
LFPP  is  also  included  on  Plate  4.  The  structural  design  for 
the  project  has  been  based  on  the  geotechnical  information 
obtained. 

e.  LFPP/Line-of-Protection  fLOP^  Considerations 

Plates  5  and  6  show  the  As-Built  LFPP  and  existing 
site  conditions  respectively.  The  LOP  through  the  project 
site  currently  consists  of  a  grass-covered  earth  levee, 
design  grade  elevation  803.8,  between  Locust  Street  to  the 
north  and  Walnut  Street  to  the  south.  Across  Locust  Street, 
the  LOP  ties  into  a  floodwall  adjacent  to  City  Hall  and 
across  Walnut  Street,  the  LOP  ties  into  the  continuation  of 
the  levee.  The  subject  project  proposes  to  replace  the 
freeboard  portion  of  the  existing  levee  with  a  reinforced 
concrete  f loodwall/planter  box  maintaining  the  design  levee 
grade  of  803.8.  Two  openings  in  the  f loodwall/planter  will 
be  constructed  with  removable  stop  logs  to  close  these  six- 
foot  wide  openings  between  elevation  801.0  and  803.8  (see 
Plates  9  and  17). 

f .  Demolition 


Plate  8  shows  the  Demolition  Plan  and  Details. 
Existing  sidewalk  will  be  removed  to  accommodate  new 
construction.  Parking  meters  and  barrier  posts  will  be 
salvaged  and  transferred  to  the  City  of  Des  Moines.  Two 
sections  of  the  riverwall  and  the  existing  stairs  down  to 
the  riverwalk  will  be  removed  to  the  extent  required  for 
construction.  Care  will  be  exercised  so  as  not  to  damage 
the  remainder  of  the  riverwall  or  the  interceptor  sewer. 

g.  Architectural  Considerations 

The  plaza/ amphitheater  plan,  elevation  and  section 
views  are  shown  on  Plates  9  and  10.  The  design  includes  the 
required  provisions  for  the  physically  disabled.  Stairs, 
sloped  walks,  and  a  stair-lift  provide  access  from  the  plaza 
level  at  the  top  of  the  amphitheater  to  the  stage  at  the 
lower  level  of  the  amphitheater.  The  design  has  been,  and 
will  continue  to  be,  coordinated  closely  with  the  Iowa  State 
Historic  Preservation  Office  to  assure  that  all  requirements 
of  the  National  Historic  Preservation  Act  are  met. 
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h.  structural 


Appendix  D  and  Plates  11-18  address  Structural 
considerations  in  detail. 

i.  Drainage  and  Water /Irrigation 

Appendix  E,  paragraph  4,  addresses  drainage  along 
with  Plate  19.  Water  for  irrigation  and  the  two  drinking 
fountains  will  be  supplied  from  an  existing  12”  water  line. 
Fire  protection  will  be  provided  from  existing  hydrants 
along  Locust  and  Walnut  Streets.  The  project  does  not 
Include  any  facilities  which  will  require  connection  to  a 
sanitary  sewer. 

j •  Site  Lighting  and  Power 

(1)  The  service  is  to  be  supplied  by  Iowa  Power  and 
terminated  on  a  400  Ampere  disconnect  located  in  the 
electrical  termination  box  (see  Plates  20  and  21) .  The  400 
Ampere  disconnect  shall  be  fused  with  3-300  amp  fuses.  In 
the  electrical  termination  box,  the  service  will  be  metered 
using  current  transformers  according  to  Iowa  Power's 
standards.  The  service  will  then  be  split  into  two  separate 
feeders.  One  feeder  will  feed  a  45  kVA  isolation 
transformer  which  feeds  a  100  Ampere  disconnect  located  on 
the  stage.  This  will  provide  an  isolated  circuit  to  power 
audio  equipment.  The  other  feeder  will  feed  a  225  Ampere, 
42-circuit  panel  (PI) .  Panel  PI  will  feed  all  receptacles, 
junction  boxes,  and  lights. 

(2)  The  lights  (FI)  will  be  part  of  an  overall  City 
of  Des  Moines  Riverfront  Lighting  Master  Plan,  208  volt, 
and  controlled  by  a  remote-controlled  breaker.  The  remote- 
controlled  breaker  is  operated  by  a  photoelectric  cell 
mounted  on  top  of  the  arch.  The  remote  control led-breaker 
requires  a  24  volt  DC  supply  which  is  located  in  panel  PI. 

(3)  The  receptacles  (20A)  will  be  ground  fault 
interrupting  (G.F.I.)  and  the  covers  will  be  approved  for 
wet  locations  while  in  use.  The  receptacles  on  the  Plaza 
and  in  the  planter  box  shall  be  mounted  as  shown  in  the 
receptacle  detail  (Plate  20) .  The  receptacles  mounted  in 
the  stairs  on  the  stage  shall  be  flush  mounted  for  use  in 
concrete.  The  receptacles  on  the  arch  supports  will  be 
mounted  in  the  yoke  of  the  I-beam  and  will  be  surface 
mounted.  The  arch  will  be  fabricated  with  flattened  areas 
to  accommodate  three  junction  boxes  and  20  receptacles 
(20A) ,  (see  Plate  22). 
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(4)  The  two  junction  boxes  in  the  planter  will  be 
flush-mounted.  The  conductors  will  not  be  permanently 
terminated  on  either  end,  but  can  be  terminated  as  needed. 

An  empty  18”  reinforced  concrete  pipe  (RCP)  is  provided  to 
allow  the  user  a  means  of  routing  lighting  and  control  wires 
between  a  manhole  located  on  the  stage  and  a  handhole 
located  near  panel  Pi. 
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5.  REAL  ESTATE  REQUIREMENTS 


a*  Local  Cooperation  Agreement /Cost-Sharing 

The  City  of  Des  Moines  has  provided  a  letter  of 
assurance  dated  October  17,  1989  indicating  its  willingness 
to  act  as  the  sponsor  for  the  project  (^ee  Appendix  A) .  In 
compliance  with  the  requirements  of  P.L.  91-611,  the  City 
must  enter  into  a  Local  Cooperation  Agreement  with  the 
Government  prior  to  construction  of  the  project.  A  draft 
Local  Cooperation  Agreement  is  not  contained  in  this  report, 
but  is  being  coordinated  with  the  City.  The  City  will  be 
required  to  comply  with  the  provisions  of  P.L.  99-662, 
91-646,  as  amended,  and  any  other  applicable  laws.  In 
general,  the  City  will  be  required  to  pay  50%  of  the  total 
project  costs;  furnish  all  rights-of-way  necessary  for  the 
project;  relocate  or  modify  all  utilities  and  other 
facilities;  hold  the  Government  harmless  from  all  damages; 
and  operate  and  maintain  the  project  without  cost  to  the 
Government  in  accordance  with  Government  regulations. 

b.  General 

The  Downtown  Riverfront  Plaza/Amphitheater  as 
proposed  in  this  report  involves  approximately  1  acre  and 
all  project  features  are  located  cn  land  owned  by  the  City 
of  Des  Moines.  A  borrow  area  (see  Plate  1) ,  which  is  owned 
by  the  City  of  Des  Moines,  will  be  utilized  in  conjunction 
with  another  project  known  as  the  Des  Moines  River  -  Levee 
Design  Deficiency.  Two  approved  commercial  disposal  sites 
are  located  near  the  project  (see  Plate  1) ,  and  as  such,  the 
contractor  will  be  required  to  utilize  these  sites. 

c.  Relocations 

Relocation  of  a  utility  gas  line  owned  by  Midwest 
Gas  Company  will  need  to  be  accomplished  by  the  local 
sponsor.  No  credit  for  the  relocation  will  be  allowed,  as 
the  sponsor  has  the  authority  to  require  the  relocation  at 
no  cost  to  the  sponsor. 

d.  Credits 


Credit  for  sponsor-owned  lands  shall  be  based  on 
the  fair  market  value  of  the  interest  required  for  the 
project  and  should  be  appraised  using  Federal  rules  of 
compensation  in  estimating  the  fair  market  value.  An 
appraisal  of  the  property  in  its  "before"  and  "after" 
condition  will  be  needed.  The  property,  probably,  in  its 
"after"  condition  will  be  worth  more  since  it  will  have  been 
improved  with  the  Plaza/Amphitheater.  It  could  be  assumed 
that  the  appraisal  will  therefore  result  in  no  credit  I'sing 
assigned  for  the  real  estate  interests  required  and  such 
values  are  not  included  in  the  total  project  costs. 
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6.  OPERATIONS  AND  MAINTENANCE  CONSIDERATIONS 

a.  Operation 

The  project  will  be  operated  by  the  City  of  Des 

Moines. 


b.  Maintenance 

The  project  maintenance  will  be  done  by  the  City  of 
Des  Moines. 

c.  Operation  and  Maintenance  Manual 

An  operation  and  maintenance  manual  will  be  prepared 
during  construction  and  coordinated  with  the  local  sponsor 
and  the  Corps  of  Engineers,  North  Central  Division,  prior 
to  publishing  a  final  manual  at  the  time  of  project  turnover 
{approximately  June  1994) .  Information  on  all  installed 
items  and  As-Built  Construction  Drawings  will  also  be 
prepared  and  turned  over  to  the  local  sponsor. 

d.  Annual  Joint  Inspection 

An  annual  joint  inspection  by  the  local  sponsor's 
Site  Manager  and  the  Corps  cf  Engineers  will  be  scheduled  by 
the  Corps  in  accordance  with  ER  1165-2-131.  The  purpose  of 
this  inspection  is  to  assure  that  adequate  maintenance  is 
being  performed  as  required  by  the  LCA  and  operation  and 
maintenance  manual.  The  District  Engineer  or  Authorized 
Representatives  should  have  access  to  all  portions  of  the 
constructed  project  upon  coordination  with  the  Site  Manager 
for  this  purpose.  Copies  of  this  inspection  will  be 
furnished  to  the  Site  Manager  stating  project  maintenance 
conditions.  Corrective  actions  from  these  inspections 
should  be  accomplished  by  the  Site  Manager  as  provided  by 
the  LCA. 


18 


7.  COST  ESTIMATE, 

a.  General 


This  section  contains  the  detailed  cost  estimate 
which  was  prepared  for  the  Downtown  Riverfront  Plaza/- 
Anphitheater,  Des  Moines,  lA,  including  lands  and  damages, 
construction,  planning,  engineering  and  design  and 
construction  management  costs.  The  current  working  estimate 
(CWE)  prepared  for  this  Feature  Design  Memorandum  (FDM)  was 
developed  after  review  of  project  plans,  discussion  with  the 
design  team  members,  and  review  of  costs  for  similar 
construction  projects.  The  Micro-Computer  Aided  Cost 
Estimating  System  (M-CACES  Gold,  v.  5.01D),  incorporating 
local  wage  and  equipment  rates,  was  utilized  to  assemble  and 
calculate  project  element  costs.  These  costs,  including 
appropriate  contingencies,  are  presented  in  accordance  with 
EC  1110-2-536,  Civil  Works  Project  Cost  Estimating  -  Code  of 
Accounts . 

b.  Price  Level 

Project  element  costs  are  based  on  June  1992  prices. 
These  costs  are  considered  fair  and  reasonable  to  a  well- 
equipped  and  capable  contractor  and  include  overhead  and 
profit.  Calculation  of  the  Fully  Funded  Estimate  (FFE)  was 
done  in  accordance  with  guidance  from  CECW-B  Memorandum, 
dated  7  Feb  92,  Subject:  Factors  for  Updating  Study/Project 
Cost  Estimates  for  the  FY  1994  Budget  Submission.  Table  7-1 
shows  the  Project  Cost  Summary  outlining  the  Federal  and 
Non-Federal  share  for  both  the  CWE  and  FFE.  Table  7-2  is 
the  construction  cost  estimate. 

c.  Contingency  Discussion 

After  review  of  project  documents  and  discussion 
with  personnel  involved  in  the  project,  cost  contingencies 
were  assigned  which  reflect  the  uncertainty  associated  with 
each  cost  item.  Per  EC  1110-2-263,  these  contingencies  are 
based  on  qualified  cost  engineering  judgement  of  the 
available  design  data,  type  of  work  involved,  and 
uncertainties  associated  with  the  work  and  schedule.  Costs 
were  not  added  to  contingency  amounts  to  cover  items  which 
are  identified  project  requirements.  The  following 
discussion  of  major  project  features  indicates  the  basis  for 
contingency  selection  and  assumptions  made.  For  other 
elements  not  addressed  below,  the  assignment  of 
contingencies  was  deemed  appropriate  to  account  for  the 
uncertainty  in  design  and  quantity  calculation  and  further 
discussion  is  not  included. 
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TABLE  7  -  1 


PROJECT  COST  SUMNART 


DIVISION  OF  COST 


JUNE  1992 


ACCOUNT  FEATURE 


OJRRENT 

WORKINC  ESTIMATE  3/ 
(CUE) 


FULLY  FUNDED  1/ 
ESTIMATE 
(FFE) 


FEDERAL 

NON- FEDERAL 

FEDERAL 

NON- FEDERAL 

01. 

LANDS  AND  DAMAGES  2/ 

$2,500 

$2,500 

2,500 

$2,500 

14. 

RECREATION  FACILITIES 

626,500 

626,500 

664,800 

664,800 

30. 

PLANNING,  ENGRING  &  OSGN 

117,500 

117,500 

119,600 

119,600 

FEATURE  DSGN  MEMO 

175,000 

PLANS  &  SPECS 

55,000 

E  &  D  DURING  CONSTR 

5,000 

31. 

CONSTRUCTION  MANAGEMENT 

70,000 

70,000 

73,500 

73,500 

CONTRCT  AOMIN 

61,000 

SHOP  DUG  REVIEW 

11,200 

INSPCT/QUALITY  ASSURNCE 

67,200 

SUBTOTAL 

816,500 

816,500 

860,400 

860,400 

COMBINED  TOTAL  PROJECT  COS^  $1,633,000  $1,720,800 

MOTES; 

1/  CONSTRUCTION  SCHEDULED  FOR  JUNE  93  -  JUNE  94.  FULLY  FUNDED  ESTIMATE  (FFE)  IS  CALCULATED  PER 
CECW-B  MEMORANDUM,  7  FEB  92,  SUBJECT:  FACTORS  FOR  THE  FY  1994  BUDGET  SUBMISSION. 

2/  NO  INFLATION  MADE  TO  A  LANDS  AND  DAMAGES  ACCOUNT  FOR  FFE. 

3/  M-CACES  ESTIMATE  COMPLETED  JUNE  1992.  UPDATED  AUGUST  1992. 
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TABLE  7-2 


Ucd  12  Aug  1992 


U.S.  Army  Corps  of  Engineers  TIME  12: 16: JO 

PROJECT  AMPT82:  Downtown  Riverfront  Plata/  •  Amphitheater,  Des  Moines 

Rock  Island  District  SUMMart  PAGE  5 

••  PROJECT  OWNER  SUMMARY  -  LEVEL  6  •• 


QUANTY  OOM  CONTRACT  CONIIRCY  TOTAL  COST  UNIT 


1  Riverfront  Plaza/Amphitheater 
I/U  RECREATION  FACILITIES 
1/14. 0  Recreation  Facilities 
1/14.0.2  Site  Grading  and  Landscaping 


1/14.0. 2. B  Sitework 


1/14.0. 2. B 

01 

Clearing 

10,457 

3,137 

13,594 

1/14.0. 2. B 

02 

Excavation  &  Stockpile 

604.00 

CY 

1,649 

165 

1,814 

3.00 

1/14.0. 2. B 

03 

Excavation  &  Haul 

Away 

2880.00 

cr 

17,064 

1,706 

18,770 

6.52 

1/14.0. 2. B 

04 

Embankment 

604.00 

CY 

3,308 

662 

3,970 

6.57 

1/14.0. 2. B 

05 

Place  Topsoil 

532.00 

CY 

15,442 

1,544 

16,986 

31.93 

1/14.0. 2. B 

06 

Plata  Ash  Trees 

18.00 

EA 

11,935 

1,193 

13,128 

729.34 

1/14.0. 2. B 

07 

Amphitheater  Pine 

Trees 

27.00 

EA 

12,749 

1,275 

14,024 

519.39 

1/14.0. 2. B 

08 

Sodding 

2640.00 

SY 

9,791 

979 

10,770 

4.08 

1/14.0. 2. B 

09 

Seeding 

2000.00 

SF 

126 

13 

139 

0.07 

1/14.0. 2. B 

10 

Metal  Tree  Grates 

45.00 

EA 

22,860 

2,286 

25,146 

558.81 

1/14.0. 2. B 

11 

Brick  Pavers 

11300 

SF 

128,614 

12,861 

141,476 

12.52 

1/14.0. 2. B 

12 

Checkerblock 

2000.00 

SF 

13,235 

1,324 

14,559 

7.28 

Sitework 

247,230 

27,145 

274,375 

1/14.0.2.0 

Mechanical 

1/14. 0.2.0 

01  Irrigation  System 

17,295 

1,730 

19,025 

1/14.0.2.0 

02  Water  Hydrant  System 

2,935 

567 

3,522 

1/14.0.2.0 

03  Drinking  Fountains 

2.00  EA 

3,687 

369 

4,056  2027.92 

Mechanical 

23,917 

2,685 

26,603 

Site  Grading  and  Landscaping 

271,147 

29,830 

300,978 

1/14.0.4  Day  Use  Areas 

1/14.0. 4. B 

Si tework 

o 

CD 

01  Sidewalk,  6" 

1222.00  SF 

3,380 

338 

3,718  3.04 

1/14.0. 4. B 

02  Sidewalk,  4" 

10067  SF 

24,326 

6,081 

30,407  3.02 

Sitework 

27,706 

6,419 

34,126 

1/14.0. 4. C 

Concrete 

1/14.0. 4. C 

01  Concrete  Elevated  Slab 

203.00  CY 

63,225  12,645 

75,870 

LABOR  ID:  AMPTRI  EQUIP  ID:  RG591A 


Currency  in  DOLLARS 


CREW  ID:  RG591A  UP8  ID:  RG591A 
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TABLE  7-2  cont'd 


Wed  12  Aug  1992  U.S.  Army  Corps  of  Engineers  TIME  12:16:50 

PROJECT  AMPTR2:  Downtown  Riverfront  Plaza/  -  Amphitheater,  Oes  Moines 

Rock  Island  District  SUMMARY  PACE  6 

**  PROJECT  OWNER  SUMMARY  -  LEVEL  6  ** 


QUANT  Y  UOM 

CONTRACT 

CONTINCY 

TOTAL  COST 

UNIT 

1/14.0. 4. C  02  Concrete  Stairways 

19,653 

1,965 

21,618 

1/14.0. 4. C  03  Concrete  Wall 

190.00  CY 

48,685 

9,737 

58,422 

307.48 

1/14.0. 4. C  04  Concrete  Pile  Caps  (  2  EA  ) 

18.00  CY 

2,861 

286 

3,147 

174.85 

1/14.0. 4. C  05  Concrete  Floodwall  Planter  Boa 

366.00  CY 

87,506 

17,501 

105,008 

286.91 

Concrete 

221,930 

42,135 

264,064 

1/14.0. 4. S  Structural 

1/14.0. 4. S  01  Hob/Set  Up  For  Pile  Driving 

21,109 

3,166 

24,275 

1/14.0. 4. S  02  Steel  Sheet  Piling 

1020.00  SF 

19,532 

2.930 

22,462 

22.02 

t/14.0.4.S  04  Steel  Pipe  Piling 

1700.00  VLF 

42,717 

8,543 

51,261 

30.15 

1/14.0. 4. S  05  Structural  Aluninom  Arch 

135,406 

13,541 

148,946 

1/14.0. 4. S  06  Backfill  for  Sheetpiling 

414.00  CY 

8,523 

852 

9,375 

22.65 

Structural 

227,287 

29,032 

256,319 

Day  Use  Areas 

476,923 

77,586 

554,509 

I/K.0.6  Utilities 

1/14.0.6.8  Sitework 

1/14.0. 6. B  01  Site  Drainage 

9,666 

967 

10,632 

1/14.0. 6. B  02  Site  Lighting  and  Power 

190,403 

38,081 

228,484 

Sitework 

200,069 

39,047 

239,116 

Uti 1 ities 

200,069 

39,047 

239,116 

1/14.0. A  Mob.  Demob.  &  Preparatory  Work 

1/14.0. A.-  Preparatory  Work 

1/14,0. A.-  01  Mobi 1 i Ration  &  Oemobi 1 i ration 

26,502 

2,650 

29, 152 

Preparatory  Work 

26,502 

2,650 

29.152 

Mob.  Oemob.  &  Preparatory  Work 

26,502 

2,650 

29,152 

I/H.O.R  Associated  General  Items 


I/U.O.R.B  Sitework 


LABOR  ID:  AMPTRI 


I/1A.0.R.B  01  Trash  Receptacles 
1/U.O.R.B  02  Circular  Seating 
l/K.O.R.B  05  Handicapped  Chair  Lift 


EQUIP  ID:  RG591A 


Currency  in  DOLLARS 


8.00 

EA 

5,134 

513 

5,648 

705.97 

11.00 

EA 

78,398 

7,840 

86,238 

7839.83 

1.00 

EA 

30,948 

6,190 

37,138 

37138 

CREW  ID: 

RG591A 

UPB  ID;  RG591A 
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TABLE  7-2  cont'd 


Wed  12  Aug  1992 


U.S.  Army  Corps  of  Engineers  riHE  12;16.i0 

PROJECT  AKPTR2:  Downtown  Riverfront  Plata/  -  Amphitheater,  Des  Moines 

Rock  Island  District  SUMMARY  PAGE  7 

*•  PROJECT  OWNER  SUMMARY  -  tEVEL  6  *• 


QUANT r  UOM 

CONTRACT 

COWTIMCY 

TOTAL  COST 

Sitework 

114,481 

14,543 

129,023 

Associated  General  items 

114,481 

14,543 

129,023 

Recreation  Facilities 

1,089,121 

163,657 

1,252,778 

RECREATION  FACILITIES 

1,089,121 

163,657 

1,252,778 

1/30 

PLANNING.  ENGINEERING  &  DESIGN  (See 

Table  7-1) 

1/31 

CONSTRUCTION  MANAGEMENT  (See  Table 

7-1) 

Riverfront  Plaza/Amphi theater 

■ 

1,089,121 

163,657 

1,252,778 

Downtown  Riverfront  Plaza/ 

1.00  EA 

1,089,121 

163,657 

1,252,778 

LABOR  ID:  AHPTRI  EOUIP  ID:  RC591A  Currency  in  DOLLARS 


CREW  ID:  RG591A  UPB  ID:  RG59U 
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(1)  14.0.2.B  01  Clearing.  The  quantities  for  this 

work  were  developed  by  Design  Branch  and  Cost  Engineering 
Branch.  This  item  includes  demolition  of  the  existing 
sidewalk,  stairs,  and  a  portion  of  the  riverwall  as  shown  on 
Plate  8.  There  is  some  uncertainty  concerning  the  riverwall 
construction  because  the  existing  riverwall  is  a  combination 
of  a  wall  which  was  built  around  1900  and  revised  by  a 
project  in  1933  and  1934.  As-Built  information  is  sketchy 
at  best. 


(2)  14,0.4.B  02  Sidewalk,  4”.  The  quantities  for 

this  work  were  developed  by  Cost  Engineering  Branch.  The 
curved  walks  from  the  plaza  to  the  stage  are  presently 
planned  as  four  inches  thick,  however  these  may  be  thickened 
to  six  inches  to  accommodate  delivery  trucks  which  might  use 
the  sidewalk  as  an  access  road  to  the  stage.  This  will  be 
analyzed  further  prior  to  proceeding  to  Plans  and  Specifi¬ 
cations. 


(3)  14.0.4.S  Structural.  The  quantities  for  this 

group  of  items  were  developed  by  Design  Branch  and  Cost 
Engineering  Branch.  Borings  were  taken  and  pile  lengths 
based  on  the  information  obtained,  however  no  borings  were 
taken  in  the  river  where  all  of  the  sheet  piling  will  be 
placed  and  some  of  the  pipe  piling  will  be  placed.  Glacial 
erosional  channels  cannot  be  ruled  out  and  the  elevation  of 
the  top  of  rock  may  be  lower  than  indicated  by  the  three 
borings  which  were  taken.  Also,  there  might  be  delays  or 
damage  to  construction  work  caused  by  high  flows  as 
experienced  during  the  spring  and  summer  of  1991.  Refer  to 
the  discussion  of  Geotechnical  Considerations  in  Appendix  C. 


24 


8.  ECONOMIC  ANALYSIS 


a.  Introduction 

(1)  This  analysis  examines  the  economic 
feasibility  of  constructing  a  Riverfront  Plaza  and 
Amphitheater  on  the  east  bank  of  the  Des  Moines  River  in 
downtown  Des  Moines,  Iowa.  The  proposed  Plaza  and 
Amphitheater  would  enhance  the  recreation  experience 
afforded  to  the  residents  of  the  Des  Moines  Metropolitan 
Area  and  help  fulfill  current  and  future  demand  for 
recreational  facilities  in  central  Iowa. 

(2)  The  City  of  Des  Moines  is  located  in  the 
central  portion  of  Iowa  in  Polk  County,  approximately  25 
miles  southeast  of  Saylorville  Reservoir.  As  the  site  of 
the  state  capital,  the  Des  Moines  greater  metropolitan  area 
has  experienced  steady  population  growth  during  the  past 
four  decades.  The  Des  Moines  Metropolitan  Statistical  Area 
(MSA)  consists  of  the  following  counties:  Dallas,  Polk  and 
Warren.  Population  growth  trends  for  this  MSA  are  shown  in 
Table  8-1. 


Table  8-1 

Population  Trends  -  Des  Moines  MSA 


1960 

1970 

1980 

1990 

County 

Dallas 

24,123 

26,085 

29,513 

29,755 

Polk 

266,315 

286,130 

303,170 

327,140 

Warren 

20,829 

27,432 

34,878 

36,033 

MSA  Total 

311,267 

339,647 

367,561 

392,928 

Source: 

United  States 

Bureau  of  the 

Census. 

(3)  Although  the  metropolitan  area  showed 
consistant  growth,  as  with  other  metropolitan  areas,  the 
decades  from  1960  to  1980  did  reflect  a  decrease  in  the  City 
of  Des  Moines  population.  There  has  been  a  slight  reversal 
of  this  trend  as  the  1990  census  reflects  an  increase  in 
population  of  more  than  2,000  residents  over  the  1980 
population. 

(4)  Table  8-2  shows  this  increase  for  the  City  of 
Dos  Moines  and  the  population  growth  trend  for  communities 
within  a  thirty  minute  drive  of  the  proposed  site.  It  is 
this  population  which  will  be  roost  likely  to  attend  evening 
and  weekend  functions  scheduled  for  the  proposed  Riverfront 
Plaza  and  Amphitheater.  Noon  hour  events  will  draw  their 
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largest  audiences  from  employees  working  in  the  many  private 
and  public  office  buildings  within  a  three  to  four  block 
walk  of  the  site. 


Table  8-2 

Population  Trend  -  Communities 


1960 

1970 

1980 

1990 

Ackworth 

77 

111 

83 

66 

Adel 

2,060 

2,419 

3,846 

3,304 

Alleman 

- 

- 

307 

340 

Altoona 

1,458 

2,854 

5,764 

7,191 

Ankeny 

Bevington 

2,964 

9,151 

15,429 

18,482 

55 

54 

60 

67 

Bondurant 

389 

462 

1,283 

1,584 

Carlisle 

1,317 

2,246 

3,070 

3,241 

Clive 

752 

3,005 

6,064 

7,462 

Cumming 

148 

189 

151 

132 

Dallas  Center 

1,083 

1,128 

1,360 

1,454 

De  Sota 

273 

369 

1,035 

1,033 

Des  Moines 

208,982 

200,587 

191,003 

193,187 

Elkhart 

260 

269 

256 

388 

Granger 

468 

661 

619 

624 

Greenfield 

2,243 

2,221 

2,243 

2,074 

Grimes 

697 

834 

1,973 

2,653 

Hartford 

271 

582 

761 

768 

Indianola 

7,062 

8,852 

10,843 

11,340 

Johnston 

- 

222 

2,526 

4,702 

Martinsdale 

316 

306 

438 

491 

Mitchelville 

957 

1,341 

1,530 

1,670 

Norwalk 

1,328 

1,745 

2,676 

5,726 

Pleasant  Hill 

397 

1,535 

3,493 

3,671 

Polk  City 

567 

715 

1,658 

1,908 

Runnel Is 

322 

354 

377 

306 

Sandyville 

115 

89 

86 

59 

Saylorville 

— 

— 

— 

2,709 

Spring  Hill 

Ill 

131 

95 

86 

Swan 

168 

56 

102 

76 

Urbandale 

5,821 

14,434 

17,869 

23,500 

Waukee 

687 

1,577 

2,227 

2,512 

West  Des  Moines 

11,949 

16,441 

21,894 

31,702 

Windsor  Heights 

4,715 

6,303 

5,474 

5,190 

Totals 

258,012 

281,234 

306,595 

339,698 

Source:  United  States  Bureau  of  the  Census. 
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b. 


Existing  Conditions 


(1)  Downtown  Des  Moines  does  not  have  a  major 
public  space  designed  as  a  gathering  point  on  the  east  bank 
of  the  Des  Moines  River  that  provides  both  a  view  of  and 
access  to  the  river.  Some  functions  are  held  on  the  lawn  in 
front  of  the  Iowa  state  Capitol  Building,  but  the  sidewalks 
leading  to  the  area  are  steep  and  not  easily  traveled  by  the 
physically  impaired.  At  present  the  city  has  no  outdoor 
amphitheater.  Outdoor  concerts  are  held  in  the  community 
parks,  where  a  stage  is  set  up  about  2-feet  above  ground 
level,  with  the  attendees  looking  up  at  the  performers. 

There  are  no  graduated  seating  areas  and  no  formal  lighting 
systems . 


(2)  The  5.5  mile  long  East  River  Bike  Trail, 
running  along  the  Des  Moines  River,  begins  at  Hawthorn  Park, 
proceeds  through  the  proposed  Riverfront  Plaza/ Amphitheater 
site,  meets  the  Saylorville/Des  Moines  Bike  Trail  at 
Birdland  Park,  and  ends  at  McHenry  Park  (See  Figure  8-1) . 
Comprised  of  both  Federal  and  non-Federal  trail  segments, 
the  Saylorville/Des  Moines  Multi-purpose  Trail  is  over  28 
miles  in  length.  Generally  following  the  course  of  the  Des 
Moines  River,  it  crosses  Federal,  county  and  city  property, 
passing  through  various  parks  and  public  developments,  and 
links  the  metropolitan  area  to  recreation  facilities  at 
Saylorville  Reservoir. 

(3)  The  existing  East  River  Bike  Trail  section  at 
the  proposed  site  is  actually  a  city  sidewalk  that  parallels 
the  levee,  giving  cyclists  and  other  users  a  view  of  a  hotel 
wall  and  a  very  restricted  view  of  the  riverfront.  Any 
sizeable  recreationist  gathering  at  the  proposed  site 
entails  sprawling  on  the  land-  or  riverward  side  of  the 
levee,  or  attempting  to  crowd  into  the  sidewalk  area  between 
the  exterior  wall  of  a  hotel  and  the  levee.  There  are  no 
public  drinking  fountains  between  Hawthorne  Park  and 
Birdland  Park  (Figure  8-1) . 

(4)  The  proposed  Riverfront  Plaza  and 
Amphitheater  would  include  64,768  square  feet,  have  a  stage 
that  projects  over  the  river,  a  sloped  grassed  seating  area, 
drinking  fountains,  and  a  tree  shaded,  landscaped  plaza. 
Handicapped  accessibility  will  be  provided  by  a  lift.  A 
sloping  pathway  will  facilate  access  to  the  seating  and 
stage  areas. 

(5)  Without  the  project,  picnickers  may  either 
sit  on  top  of,  or  on  the  severe  slope  of,  the  existing  levee 
and  the  sloped  riverbank.  The  vegetation  is  mowed,  but  it 
is  not  a  groomed,  grassed  area  conducive  to  sitting  upon. 

The  site  has  one  tree.  There  is  one  picnic  table  across  the 
street.  There  are  no  public  outdoor  drinking  fountains  in 
the  area.  A  view  of  the  river  could  only  be  obtained  from 
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sitting  on  the  steep  side  of  the  riverbank  or  on  the  top  of 
the  levee.  Sitting  on  the  landward  side  of  the  levee  for 
lunch,  users  have  a  view  of  the  exterior  wall  of  a  hotel  or 
of  the  levee.  If  used  on  a  daily  basis  by  picnickers,  the 
steep  sided  levee  and  riverbank  would  experience 
deterioration  of  the  existing  resource.  During  drought 
conditions,  the  riverbank  experiences  rutting  from  heavy 
rain  events.  It  is  virtually  impossible  for  the  handicapped 
to  access  the  area. 

(6)  The  Riverfront  Amphitheater  and  Plaza  would 
create  a  unique  recreational  feature  for  the  downtown  area 
east  of  the  Des  Moines  River.  It  will  provide  a  casual 
atmosphere  for  picnic  lunches,  relaxing,  and  informal 
gatherings  and  entertaiment,  and  also  will  create  a  more 
aesthetically  appealing  byway  for  walkers,  cyclists  and  all 
users.  Users  in  the  terraced  seating  area  will  have  a  very 
aesthetically  appealing  view  of  the  downtown  skyline. 

Users,  who  are  sitting  in  the  lower  levels,  will  see  pebble 
sided  bridges  flanking  a  view  of  the  grassed  and  tree  lined 
slope  in  front  of  the  downtown  Public  Library  directly 
across  the  river. 

c.  Recreational  Opportunities 

(1)  In  addition  to  concerts  and  theatrical 
performances  in  the  amphitheater,  the  proposed  Plaza  will 
join  other  locales  as  a  site  for  festival  events,  such  as 
the  Two  Rivers  Festival,  the  Carp  Festival,  fireworks 
display  viewing,  etc.  With  the  Plaza  situated  on  a  city 
bike  trail,  it  may  also  be  used  as  the  start  and/or  finish 
point  for  many  running,  walking,  and  bicycling  events.  The 
proposed  Plaza  will  enhance  recreation  opportunities  for  all 
users  within  the  Des  Moines  Recreational  River  and  Greenbelt 
boundaries. 

(2)  In  general,  the  expected  users  are; 
attendees  at  various  major  Festivals  attractions,  jazz  and 
chamber  music  concerts,  Shakespearean  and  other 
performances,  and  presentations  by  public  and  private 
groups;  walkers,  joggers  and  cyclists.  From  a  daily  use 
perspective,  the  largest  single  group  of  users  is  expected 
to  be  noon  hour  "brown  baggers". 

d.  Benefit  Computation 

(1)  Figure  6.7  of  the  Guidelines  for  Conducting 
Civil  Works  Planning  Studies  (ER  1105-2-100)  gives  the 
criteria  used  to  select  the  procedure  for  evaluating 
recreation  projects.  The  steps  indicated  in  the  Guidelines 
are  shown  in  Table  8-3  and  result  in  the  Unit  Day  Value 
Method  being  used  to  determine  the  benefits  for  this 
project. 


29 


Table  8-3 

Criteria  for  Selecting  an  Appropriate  Procedure 


Criteria  Answer 

Is  a  regional  model  available?  No 

If  “No”,  do  uses  affected  involve  specialized 

recreation  activities?  No 

If  "No”,  do  expected  recreation  costs  exceed  25- 

percent  of  expended  total  project  costs?  Yes 

If  "Yes",  do  specific  annual  Federal  recreation 

costs  exceed  $1,750,000  FY  91  ($1,000,000  FY82)?  No 


If  "No",  then  use  Unit  Day  Values  for  evaluating  recreation 
benefits  resulting  from  the  proposed  project. 


(2)  The  Guidelines  selection  criteria  allow 
consideration  to  be  given  to  the  size  of  the  recreation 
benefit  created  and  the  nature  of  the  activities  affected. 
Selection  of  a  specific  evaluation  procedure  is  also  based 
on  the  relative  importance  of  any  specialized  recreation 
activity,  the  advantages  of  the  respective  methods,  and  cost 
considerations.  Following  the  above  criteria  and 
considering  the  small  scale  of  the  proposed  project,  the 
Unit  Day  Value  Method  is  the  preferred  evaluation  procedure 
for  this  analysis.  Using  ER  1105-2-100,  Guidelines  for 
Assigning  Points  for  General  Recreation,  Table  6-29,  points 
were  determined  for  the  three  categories  of  usage  for  the 
plaza  site  in  a  without  project  condition.  Unit  Day  Values 
were  then  computed.  All  unit  day  values  were  based  upon  ER 
1105-2-100,  with  the  Revised  Table  6-28  (FY91) . 

(3)  Judgment  factor  points  are  determined  for 
both  the  existing  "without  project"  and  the  proposed  "with 
project"  conditions.  Because  of  the  vai led  nature  of  the 
activities  possible  at  the  Riverfront  Plaza  and  Amphitheater 
site,  computation  of  Unit  Day  Values  (UDV)  were  determined 
for  picnicking;  general  amphitheatre  recreational  activities 
including  concerts,  festival  events,  other  artistic 
performances,  presentations;  and  trail  use.  The  UDV 
increases  were  based  upon  the  comparison  of  (a)  having  ar. 
activity  or  event  at  the  site  in  its  existing  condition  and 
the  improvement  based  upon  the  "with  project"  condition 
(e.g.  picnicking);  (b)  having  a  new  event  at  the 
Amphitheater  site  in  the  "without"  and  "with"  condition,  (c) 
having  an  event  relocated  to  the  Amphitheater  site,  and  (d) 
the  "without"  and  "with"  project  condition  of  this  portion 
of  the  existing  East  River  Bike  Trail. 
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(4)  Table  8-4  presents  a  summary  of  the  Unit  Day 
Value  Method  assessment  for  recreation  experience  by 
picnickers.  As  stated  previously,  the  largest  daily  use  is 
expected  to  be  by  noon  hour  "brown  baggers". 

Table  8-4 

Unit  Day  Value  Assessment  for  Picnickers 
Judgment  Factor  Points 


Without 

Criteria  Proj 

with 

Proi 

Comments 

Recreation 

Experience 

2.0 

10.0 

Plaza  would  have  a  wider  area  for 
multiple  use  at  one  time,  and 
provide  a  groomed  grassed  area 
for  use  by  picnickers  and  other 
users.  The  sloped  pathway  will 
provide  users  with  easy  access  to 
the  varied  seating  levels. 

Availability 

of 

Opportunity 

2.0 

8.0 

Landscaped  area  with  shade  trees, 
terraced  groomed  area,  drinking 
fountains.  New  plaza  would 
provide  a  unique  opportunity  for 
users  to  enjoy  various  events 
during  their  use  of  this  area. 

Carrying 

Capacity 

1.0 

6.5 

New  plaza  and  groomed  terraced 
seating  trail  will  allow  the 
use  of  the  site  without  deterior¬ 
ation  of  the  resource. 

Accessi¬ 

bility 

6.0 

15.0 

Exceptionally  easy  access  to  the 
site  from  downtown  streets  and 

major  expressway.  Handicapped 
ramps  will  allow  ready  access  to 
the  site  from  handicapped  parking 
which  adjoins  the  site.  Gentle 
slopes  will  allow  easy  access 
within  the  site.  A  lift  will 
permit  easy  access  for  the 
handicapped . 

Environ-  1.5  9.5  The  garden  plaza  site  will  create 

mental  a  tree  lined  plaza  with  a  view 

of  the  river,  and  an  impressive 
view  of  the  downtown  Des  Moines 
skyline. 


Total  Points:  Without  Project  12.5  With  Project  49.0 

Point  Value  $2.70  $4.70 

Net  increase  in  value  per  Picnicker  = 
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$2.00 


(5)  Table  8-5  presents  a  summary  of  the  Unit  Day 
Value  Method  Assessment  for  general  amphitheater  recreation 
experience  users.  In  this  instance,  the  users  would  be 
attending  concerts,  artistic  performances,  presentations  and 
workshops  from  public  or  private  organizations,  and  similar 
events . 


Table  8-5 

Unit  Day  Value  Assessment  for  An  Amphitheater 


Judgment  Factor  Points 
Without  With 

Criteria  Proi  Proi  Comments 


Recreation  2.0  10.5  Amphitheater  will  permit  a 

Experience  broader  use  of  site.  The  stage 

will  provide  a  formal  focal  point 
for  concerts,  artistic 
performances,  workshops,  and 
speakers.  Terraced  groomed 
circular  seating  area  will 
enhance  user's  enjoyment  of 
events  and  provide  excellent 
vir ving  of  the  stage. 


Availability 

of 

Opportunity 


1.0 


11.0 


The  City  of  Des  Moines  has  no 
other  outdoor  amphitheater. 


Carrying 

Capacity 


1.0  8.9  Amphitheater  and  Riverfront  Plaza 

will  be  very  adequate  for  the 
proposed  uses.  The  gentle  slope 
of  the  terraced  seating  area  and 
the  pathway  leading  to  the  stage 
area  will  abet  resource 
continuation. 


Accessi-  6.0  15.0  Good  access  to  the  site  from 

bility  major  expressways  and  downtown 

streets.  Handicapped  parking 
adjoins  the  site  with  handicapped 
access  ramps.  The  sloped  pathways 
and  a  lift  will  facilitate  access 
to  the  seating  ^nd  stage  area. 


32 


Environ-  1.0  9.5  The  tree  lined  plaza  with  well 

mental  groomed  terraced  area  offers 

views  of  the  river  and  river 
activities.  Site  will  give  users 
an  impressive  view  of  the 
downtown  skyline  and  evening 
lights. 


Total  Points:  Without  Project  11  With  Project  54.9 

Point  Value  $2.64  $4.97 

Net  increase  in  value  per  Amphitheater  User  =  $2.33 


(6)  Table  8-6  presents  a  summary  of  the  Unit  Day 
Value  Method  Assessment  for  recreation  experience  on  a 
multi-purpose  trail  for  cyclists,  hikers,  joggers,  walkers 
and  similar  users. 


Table  8-6 

Unit  Day  Value  Assessment  for 
Cyclists,  Hikers,  Walkers  and  Similar  Users 


Judgment  Factor  Points 


Criteria 

Without 

P.gol 

With 

Proi 

Comments 

Recreation 

Experience 

4.0 

10.0 

Plaza  would  have  a  wider  area  for 
multiple  use  at  one  time. 

reducing  crowding  in  the  narrow 
area  between  the  existing  trail 
and  levee.  The  tree  shaded  plaza 
and  drinking  fountains  will 
provide  a  pleasant  resting  spot 
for  users.  The  sloped  pathways 
will  give  users  easy  access  to 
the  lower  level  River  Walkway. 


Availability 

of 

Opportunity 


3.0 


3.5  New  plaza  and  amphitheater  would 
provide  a  unique  opportunity  for 
users  to  enjoy  various  events 
during  their  use  of  this  trail. 


Carrying 

Capacity 


4.0  7.5  New  plaza  and  trail  will  allow 

the  use  of  the  site  without 
deterioration  of  the  resource. 
Gently  sloped  pathways  leading  to 
the  River  Walkway  and  seating 
area  will  replace  the  existing 
steep  slope. 
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Accessi¬ 

bility 


Environ¬ 

mental 


6.0  15,0  Exceptionally  easy  acces  to  the 

site  from  downtown  streets  and 
major  expressway.  Handicapped 
ramps  will  allow  ready  access  to 
the  site  from  the  adjoining 
handicapped  parking.  Gentle 
slopes  and  a  lift  will  allow  easy 
access  within  the  site. 

5.0  9.5  The  garden  plaza  site  will  create 

a  tree  lined  plaza  with  a  view 
of  the  river,  and  an  impressive 
view  of  the  downtown  Des  Moines 
skyline. 


Total  Points:  Without  Project  21  With  Project  45.5 

Point  Value  $3.05  $4.43 

Net  increase  in  value  per  Trail  Recreationist  =  $1.38 


e.  Anticipated  Use  of  Riverfront  Plaza  and 
Amphitheater 

(1)  Amphitheater  Users 

(a)  In  estimating  attendance  at  the  various 
events  that  would  be  held  at  the  Plaza/Amphitheater ,  it 
would  be  practical  to  assume  that  most  of  the  events  would 
attract  audiences  from  within  a  thirty  minute  drive  of  the 
site.  Weekday  events  will  draw  a  majority  of  their 
attendance  from  the  employees  in  the  public  and  private 
office  buildings  in  the  area.  As  there  will  be  no  actual 
seats,  seating  capacity  in  the  sloped  area  was  estimated  at 
between  850  to  1300  people,  depending  upon  whether  an 
individual  occupied  from  2-  to  3-feet.  A  few  hundred 
additional  attendees  could  be  accommodated  in  the  over  7000- 
square  foot  "plaza”  area. 

(b)  For  attendees  driving  to  the  site,  ample 
parking  is  within  walking  distance  of  the  amphitheater.  For 
weekend  and  evening  performances,  there  are  810  public  and 
private  parking  spaces  within  a  two-block  walk  of  the 
amphitheatre  site.  Over  650  additional  spaces  are  available 
within  a  three-block  walk  of  the  site.  (See  Figure  8-2) . 

(c)  Estimated  use  of  the  Riverfront  Plaza 
and  Amphitheater  is  based  upon  data  from  the  City  of  Des 
Moines  Planning  Department,  the  Park  and  Recreation 
Department,  the  Chamber  of  Commerce,  and  other  local  sources 
on  attendance  at  similar  events  held  in  past  years  and  their 
estimates  of  projected  attendance  for  future  events.  For 
instance,  a  total  of  23,000  persons  attended  the  eight  jazz 
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concerts  held  in  1990,  over  2800  persons  for  each  event. 

The  Des  Moines  City  Manager's  Newsletter.  Spring  1992  issue 
reported  that  more  than  1,000  bicyclists  participated  in  the 
Mayor's  Annual  Bike  Ride.  Table  8-7  uses  an  estimated  range 
of  200-500  participants. 

(d)  The  City  of  Des  Moines  has  created  a 
1993  Schedule  of  proposed  activities  and  events  to  be  held 
at  the  Amphitheater  (See  Figure  8-3) .  For  purposes  of 
estimating  attendance,  an  upper  limit  of  1000  persons  was 
used  as  the  daily  maximum  attendance  for  a  single  event.  It 
was  assumed  that  events  which  consistently  had  low 
attendance  would  be  replaced.  Using  the  proposed  schedule, 
a  range  of  estimated  usage  for  event  attendees  and  for  noon 
hour  users  was  developed  and  is  shown  in  Table  8-7. 

Table  8-7 

Estimated  Use  of  Riverfront  Plaza /Amphitheater 


Times  Estimated  Attendance 

Per  Range  Per  Total  for  all  Events 


Activity 

Season 

Event 

Low 

Hiah 

SCHEDULED  USES: 

Children's  Weekend 

17 

150  -  250 

2,550 

4,250 

Variety  Night 
Classical  Gas 

8 

200  -1000 

1,600 

8,000 

10 

350  -1000 

3,500 

10,000 

October  Fest 

5 

200  -  500 

1,000 

2,500 

Holiday  Caroling 

4 

300  -  500 

1,200 

2,000 

Jazz  Concerts 

Brown  Bag  Series 

9 

750  -1000 

6,750 

9,000 

25  wks/2  dys/wk 

50 

300  -  500 

15,000 

25,000 

SPECIAL  EVENTS: 

Two  Rivers  Festival 
Mayor's  Annual  Bike 

3  days 

600  -1000 

1,200 

3,000 

Ride 

1 

200  -  500 

200 

500 

Ruan  Grand  Prix 

1 

250  -  500 

250 

500 

Estimated  Range  of  Attendees: 

Most  Likely  Attendance: 

35,300 

67,250 

52,400 

UNSCHEDULED  USE: 

Noon  Hour  Users 

May-Oct  3  dys/wk  78  200  -  400  15,600  31,200 

Most  Likely  Users:  24,300 
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(e)  As  identified  in  Figure  8-3,  other 
events  can  also  be  scheduled  for  the  Riverfront 
Plaza/Amphitheater .  No  estimate  of  that  attendance  is 
included  in  this  analysis. 

(f)  The  proposed  amphitheater  will  allow 
easy  access  by  handicapped  individuals  and  handicapped 
parking  will  adjoin  the  site.  No  special  analysis  was 
performed  to  determine  the  increase  in  estimated  attendance 
based  upon  tapping  into  a  new  category  of  recreationist. 
With  their  inclusion,  the  resulting  project  benefits  would 
increase. 


(g)  The  Unit  Day  Value  of  using  the  site  by 
noon  hour  users  is  $2.70  without  the  proposed  project  and 
$4.70  with  the  project,  or  a  net  increase  of  $2.00  per 
recreationist.  For  recreational  use  of  the  site  in  its 
existing  condition  as  an  amphitheater,  the  Unit  Day  Value  is 
$2.64,  and  with  the  proposed  project  is  $4.97,  for  a  net 
increase  of  $2.33  per  recreationist. 

(2)  Multi-Purpose  Trail 

(a)  Using  the  design  criteria  detailed  in 
the  Greenbelt  General  Design  Memorandum  (GDM) ,  an  estimate 
of  trail  use  by  cyclists  and  hikers,  based  on  the  carrying 
capacity  of  that  portion  of  the  Riverfront  Plaza  multi¬ 
purpose  trail,  was  developed.  Based  on  the  GDM  Market 
Analysis,  it  was  assumed  that  the  trail  segment  would  be 
fully  utilized  during  the  peak  summer  months  of  the 
recreation  season. 

(b)  Survey  data  for  Rock  Island  District 
managed  recreation  areas  indicate  that  80-percent  of  all 
recreation  takes  place  on  weekends.  Following  the 
methodology  in  the  GDM,  the  maximum  daily  recreation  use  of 
the  proposed  new  trail  segment  (without  overcrowding)  was 
converted  to  peak  monthly  use  for  cyclists  and  for  hikers. 

Cyclists/hikers : 


128 

-; -  0.4  X 

4.3 

=  1,376 

peak  daily 

percent  of 

weeks 

peak  monthly 

use  of  new 

recreation 

per 

use  of 

trail 

occurring  on 
one  weekend  day 

month 

proposed 

trail 

(c)  In  addition,  from  field  observation  of 
the  number  of  present  users  from  the  large  number  of  public 
and  private  office  buildings  within  a  four  to  five  block 
walk  of  the  site,  it  was  assumed  that  on  work  days  from  June 
through  August,  200  walkers/ joggers  per  day  would  use  the 
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trail.  For  these  recreationists,  it  was  assumed  that  the 
peak  use  would  be  during  the  noon  hour,  and  that  peak  use 
days  would  be  the  three  days  a  week  when  no  events  and 
activities  were  scheduled  for  the  amphitheater. 

(d)  Since  unfavorable  weather  conditions 
have  a  more  detrimental  effect  on  noon  hour  recreationists 
than  weekend  recreationists,  no  estimates  for  trail  usage 
for  November  through  March  are  included  in  these  estimates. 


Peak 

(3)  Noon  Hour  Walkers/ Joggers: 

usage  June/ July /August  200/day  * 

39 

Days 

7,800 

60% 

usage  May  and  September 

120/day  * 

26 

Days 

3,120 

25% 

usage  April  and  October 

50/day  * 

32 

Days 

1,600 

Total 

Walkers 

12,520 

(a)  Peak  monthly  use  for  cyclists  and  hikers 
was  converted  to  estimated  annual  trail  use  by  applying 
monthly  recreation  attendance  trends  at  the  Rock  Island 
District  reservoir  complexes.  Based  on  this  data,  the 
current  annual  recreation  use  of  the  300-foot  trail  through 
Riverfront  Plaza  would  be  7,130.  This  figure  represents  a 
conservative  estimate  of  annual  use,  and  it  assumes  no 
overcrowing.  The  total  estimate  for  annual  use  on  weekends 
by  all  trail  users  is  7,130  and  for  noon  hour  users  is 
12,520  for  a  total  of  19,650  annual  trail  users. 

(b)  As  indicated  in  Table  8-6  and  Figure  1, 
the  trail  improvement  would  provide  an  enhanced  recreation 
experience,  improve  accessibility  to  the  River  Walkway  and 
to  the  East  River  Bike  Trail  recreation  amenities,  and 
increase  the  opportunity  to  view  the  environmental  features 
of  the  area.  These  benefits  are  detailed  in  the  Guidelines . 
Section  VIII,  paragraph  6-115  Unit  Day  Value  Method. 

(c)  The  Unit  Day  Value  of  one  trail 
recreationist  using  the  existing  trail  network  is  $3.05. 
Following  completion  of  the  proposed  300-foot  trail,  the 
value  for  trail  users  would  increase  by  $1.38  cents  to  $4.43 
per  recreationist. 

f .  Average  Annual  Benefits 

(1)  Using  the  conservative  recreation  estimates 
above.  Table  8-8  shows  the  average  annual  benefits  for  the 
proposed  Riverfront  Plaza  and  Amphitheater  on  the  Des  Moines 
River.  Using  the  most  likely  attendance  estimates,  the 
average  annual  benefits  for  the  Amphitheater  and  Riverfront 
Plaza  amount  to  $197,800. 
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Table  8-8 

Average  Annual  Benefits  in  Thousands 


Activity  and  Unit 
Day  Value  Increase 


Most  Likely 
Number  of  Users 


Average  Annual 
Benefit 


Amphitheater  User  §  $2.33 
Noon  Hour  User  @  $2.00 
Trail  User  6  $1.38 


52.4 

24.3 

19.6 


$122.1 

48.6 


Totals 


96.3 


$197.8 


g.  Average  Annual  Cost 


(1)  The  project  construction  cost  and  the  annual 
operation  and  maintenance  costs  detailed  in  this  report  are 
presented  at  June  1992  price  levels.  Interest  during 
construction  is  not  calculated  as  construction  time  will  be 
less  than  one  year.  A  detailed  cost  estimate  is  shown 
elsewhere  in  this  report.  Table  8-9  gives  the  average 
annual  cost  computed  at  an  8  1/ 2-percent  discount  rate  for  a 
50-year  Project  Life. 


Table  8-9 

Summary  of  Annual  Costs  -  Riverfront  Plaza  and  Amphitheater 

(June  1992  Price  Levels) 


Estimated  Project  Cost 


$1,633,000 


Annualized  First  Cost 

Annual  Operation  and  Maintenance 


$141,200 

3,800 


Tot a]  Annual  Cost 


$145,000 


h.  Economic  Summary 

(1)  Table  8-10  presents  a  summary  economic 
analysis  for  the  proposed  recreation  enhancement  project. 
As  indicated,  the  project  is  economically  justified  with  a 
benefit-to-cost  ratio  of  1.36  and  annual  net  benefits 
totalling  $52,800. 
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Table  8-10 

Benefits  and  Costs  Summary 

(8-1/2  Percent  Discount  Rate  -  June  1992  Price  Levels) 


Total  First  Cost 
Annual  Benefit 
Annual  Cost 

Operation  and  Maintenance 
Total  Annual  Cost 
Annual  Net  Benefit 


$1,633,000 

$197,800 

141,200 

3,800 

$145,000 

52,800 


Benef it-to-Cost  Ratio 


1.36 


i.  Sensitivity  Analysis 

(1)  This  assessment  measures  those  benefits 
realized  by  recreationists  attending  events  at  the 
amphitheater,  pursuing  activities  on  the  multi-purpose 
trail,  and  noon  hour  uses.  Attendance  at  these  events  was 
conser vat i ve ly  es t imated . 

(2)  The  attendance  numbers  presented  in  this 
report  are  derived  from  prior  City  of  Des  Moines  sponsored 
activities  and  contain  no  inclusion  of  attendance  figures  at 
functions  put  on  by  businesses,  societies,  or  individuals 
who  would  be  using  the  amphitheater  and  garden  plaza  site 
for  city  approved  purposes.  For  instance,  as  the  starting 
or  ending  point  for  the  "Red  Flannel  Run".  This  event  is 
part  of  the  Des  Moines  Annual  WINTERFEST  Celebration,  is 
presented  by  the  Riverfront  YMCA  and  sponsored  by  local 
business  establishments.  Inclusion  of  the  participants  from 
this  and  similar  events  would  increase  the  user  and  attendee 
totals  used  in  computing  the  benefits  for  this  project. 

(3)  To  determine  the  effect  of  lower  and  higher 
attendance  on  the  project,  the  benefit-to-cost  was  developed 
using  the  low  and  high  attendance  estimates  from  Table  8-7 
and  is  shown  below. 


Table  8-11 
Comparison  Summary 

(8-1/2  Percent  Discount  Rate  -  June  1992  Price  Levels) 


Estimated  Users: 

Amphitheater  Users 
Cyclyists/Hikers,  etc. 
Noon  Hour  Users 
Total  Estimated  Users 

Estimated  Annual  Benefits 
Total  Annual  Cost 


Low 

35,300 

19,650 

15,600 

70,550 

$140,600 

145,000 

($4,400) 

0.97 


High 

67,250 

19,650 

31,200 

118,100 

$246,200 

145,000 

$  101,200 

1.70 


Net  Benefits 

Benef it-to-Cost  Ratio 
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j.  Financial  Capability 

The  City  of  Des  Moines,  Iowa,  has  the  willingness 
and  capability  to  finance  its  share  of  the  cost  for  the 
Riverfront  Plaza  and  Amphitheater  project.  The  sponsor  will 
meet  its  services-in-kind  and  cash  obligation  with  available 
funds.  Given  the  amount  of  the  financial  obligation, 
financing  the  Riverfront  Plaza  and  Amphitheater  should  have 
no  negative  impact  on  the  sponsor. 
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9.  PLAN  IMPLEMENTATION 


a.  Schedule  for  Design  and  Construction 

Table  9-1  presents  the  schedule  of  steps  leading  to 
completion  of  the  project. 

Table  9-1 

Project  Implementation  Schedule 

Scheduled 


Recpjirement  Date 

Submission  of  Draft  FDM  to  Corps  of  Engineers,  Jun  92 

North  Central  Division,  for  Review 

Distribution  of  FDM  for  Public  and  Agency  Aug  92 

Review 

Submission  of  Final  and  Public  Reviewed  Sep  92 

FDM  to  North  Central  Division 

FDM  Approval  by  Corps  of  Engineers,  North  Central  Oct  92 
Division 

Submit  Final  Plans  and  Specifications  to  North  Feb  93 

Central  Division  for  Review  and  Approval 

Obtain  Approval  of  Plans  and  Specifications  Mar  93 

LCA  Approval  by  Assistant  Secretary  of  the  Army  Apr  93 

(Civil  Works) 

Advertise  Contract  Apr  93 

Award  Contract  Jun  93 

Complete  Construction  Jun  94 

b.  Implementation  Responsibilities 


The  Corps  is  responsible  for  preparing  the  design, 
obtaining  a  construction  contract,  and  supervision  and 
inspection  of  the  construction.  The  local  sponsor  is 
responsible  for  reviewing  the  design  and  providing  input  as 
needed,  obtaining  the  necessary  right-of-way,  paying  for  50 
percent  of  the  total  project  cost,  and  operation  and 
maintenance  of  the  completed  project. 

c.  Coordination 


Close  coordination  between  the  Corps  of  Engineers 
and  the  City  of  Des  Moines  was  maintained  during  the  design 
period.  A  listing  of  meetings  follows; 
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(a)  24  Oct  90.  On-site  meeting  conducted  with  City 
of  Des  Moines  (City) ,  HLKB  Architecture  (HLKB)  IDNR,  and 
CENCR  to  perform  initial  coordination  and  site  visit. 

(b)  7  Nov  90.  On-site  meeting  conducted  with  City, 
HLKB,  Iowa  State  Historic  Preservation  Office  (SHPO) ,  and 
CENCR  to  discuss  historic  preservation,  programming, 
economics,  design  alternatives,  and  project  scope, 

(c)  29  Nov  90.  On-site  meeting  conducted  with 
City,  HLKB,  and  CENCR  to  discuss  structural  design  aspects, 
develop  list  of  required  actions  from  each  party,  and  review 
preliminary  cost  estimate  for  the  project. 

(d)  5  Dec  90.  On-site  meeting  conducted  with  City, 
HLKB,  SHPO,  and  CENCR  to  discuss  scope  of  archaeological 
investigation  and  compliance  of  project  to  Section  106  of 
National  Historic  Preservation  Act. 

(e)  18  Dec  90.  On-site  meeting  conducted  with  the 
City,  HLKB,  Midwest  Gas  Co.,  and  CENCR  to  investigate  the 
riverwall,  discuss  buried  site  utilities  and  the  probable 
required  high  pressure  gas  line  relocation,  and  to  exchange 
CADD  information. 

(f)  5  Feb  91.  On-site  meeting  conducted  with  the 
City,  HLKB,  and  CENCR  to  review  FDM  progress  and  discuss 
design  requirements  to  maintain  the  line-of-protection 
afforded  by  the  levee  segment  on  the  project  site  which  is 
part  of  the  Des  Moines  (Stage  I,  Reach  3)  Local  Flood 
Protection  Project. 

(g)  5  Nov  91,  On-site  meeting  conducted  with  the 
City,  HLKB,  and  CENCR  to  review  preliminary  FDM  design  and 
discuss  code  requirements  for  handicapped  accessibility  to 
the  stage. 
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10.  RECOMMENDATION 


I  recommend  the  construction  of  the  Downtown  Riverfront 
Plaza/-  Amphitheater,  under  the  authority  of  the  Des  Moines 
Recreational  River  and  Greenbelt,  Iowa,  at  a  Federal  cost  of 
$898,600.  The  total  project  cost  would  be  $1,797,200,  to  be 
cost-shared  50  percent  Federal/ 50  percent  non-Federal.  Non- 
Federal  interests  would  be  responsible  for  100  percent  of 
OMRR. 


Albert  J.  Kraus 
Colonel,  U.S.  Army 
District  Engineer 
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FINDING  OF  NO  SIGNIFICANT  IMPACT 


DES  MOINES  RECREATIONAL  RIVER  AND  GREENBELT 
FEATURE  DESIGN  MEMORANDUM  NO.  8 
WITH  ENVIRONMENTAL  ASSESSMENT 

DOWNTOWN  RIVERFRONT  PLAZA/ AMPHITHEATER 

DES  MOINES,  IOWA 


I  have  reviewed  the  information  provided  by  this 
Environmental  Assessment,  together  with  data  obtained  from 
cooperating  Federal,  State,  and  local  agencies  and  the 
interested  public.  Based  on  this  review,  I  find  that  the 
proposed  amphitheater  construction  will  not  significantly 
affect  the  quality  of  the  environment.  Therefore,  it  is  my 
determination  that  an  Environmental  Impact  Statement  is  not 
required  for  this  action.  This  determination  will  be 
reevaluated  if  warranted  by  later  developments. 

The  alternatives  considered  along  with  the  preferred  action 
were: 


No  Federal  action. 

-  Other  design  strategies  for  plaza  and  stage 
components . 

Factors  considered  in  making  the  determination  that  an 
Environmental  Impact  Statement  was  not  required  are  as 
follows: 


a.  The  project  will  be  located  in  a  highly  urbanized 
area  with  minimal  natural  resource  or  habitat  value. 

b.  Initial  losses  of  vegetation  on  the  project  site 
are  not  expected  to  affect  long-term  productivity  of 
natural  resources  in  the  area. 

c.  No  significant  social,  economic,  environmental  or 
cultural  resources  impacts  are  expected  to  result  from  this 
action. 


_  Albert  J.  Kraus 

Date  Colonel,  U.S.  Army 

District  Engineer 
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DES  MOINES  RECREATIONAL  RIVER  AND  GREENBELT 
FEATURE  DESIGN  MEMORANDUM  NO.  8 
WITH  ENVIRONMENTAL  ASSESSMENT 

DOWNTOWN  RIVERFRONT  PLAZA/AMPHITHEATER 

DES  MOINES,  IOWA 
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I  State  Historical  Society  of  Iowa 

The  Historical  Di\'ision  of  the  Department  of  Cultural  Afiairs 


December  21,  1990 


In  reply,  refer  to  R&C  Project  # 
90/11/77/050 


Dudley  M.  Hanson,  P.E. 

Chief,  Planning  Division 
Rock  Island  District,  Corps  of  Engineers 
Clock  Tower  Building--?. 0.  Box  2004 
Rock  Island,  Illinois  61204-2004 

RE:  COE  -  POLK  COUNTY  -  DES  MOINES-  DES  MOINES  RECREATIONAL 

RIVER  AND  GREENBELT  DOWNTOWN  RIVERFRONT  PLAZA/AMPITHEATER 
ADJACENT  TO  CIVIC  CENTER  HISTORIC  DISTRICT,  A  PROPERTY  LISTED 
ON  THE  NATIONAL  REGISTER  OF  HISTORIC  PLACES  -  COMMENTS 
RELATIVE  TO  SECTION  106  REQUIREMENTS 


Dear  Mr,  Hanson; 

We  write  in  response  to  your  letter  of  November  15,  1990, 
concerning  the  above  referenced  project  which  was  received  in 
this  office  on  November  27.  We  concur  with  the  Corps 
recommendation  for  a  Phase  I  archeological  survey  and 
reconnaissance  effort  to  identify  and  document  the  presence  of 
buried  historic  properties.  As  you  are  already  aware,  the  project 
as  proposed  will  extend  into  the  Civic  Center  Historic  District, 
a  resource  listed  on  the  National  Register  of  Historic  Places  and 
will  have  an  effect  on  a  portion  of  the  riverwalls,  which  are  a 
contributing  element  in  chat  district.  Because  the  property  is 
listed  on  the  National  Register,  this  project  is  subject  to  the 
requirements  of  36  CFR  Part  800  and  any  change  to  the  riverwalls 
and  setting  of  the  district  should  be  in  compliance  with  the 
Secretary  of  the  Interior's  Standards  for  Rehabilitation. 

Based  on  our  review  of  the  conceptual  design  plans  and  two 
meetings  and  discussions  with  the  architects.  City  of  Des  Moines 
staff,  and  Corps  personnel,  it  is  our  sense  that  what  is  being 
proposed  is  generally  sympathetic  to  the  characteristics  of  the 
riverwalls  and  the  setting  within  the  district  and  can  be 
considered  to  be  compliant  with  the  Secretary's  Standards.  Given 
the  general  direction  things  are  going  at  present,  we  are  likely 
to  issue  a  finding  of  no  adverse  effect  after  we  have  a  chance  to 
review  and  comment  on  the  final  design  plans  and  specifications 
for  this  aspect  of  the  project. 

Upon  receipt  of  the  archeological  survey  report  and  finalized 
design  plans  for  the  project,  we  will  review  the  project  formally 
and  provide  official  comments  on  eligibility  and  effect.  If  you 
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have  questions  or  concerns  relative  to  this  project,  please  do 
not  hesitate  to  contact  me  at  515/281-8697  or  our  archeologist 
Kathy  Gourley  at  515/281-8744. 


Sincerely, 

.n 


- - 


Ralph  J.  Christian,  Consulting  Architectural 
Review  and  Compliance  Program 
Bureau  of  Historic  Preservation 


Historian 


cc:  Ron  Deiss,  COE 

Charlene  D.  Vaughn,  Advisory  Council  on  Historic  Preservation 
Patricia  Zingsheim,  Des  Moines  Planning  and  Zoning 
Cal  Lewis,  Herbert  Lewis  Kruse  Blunck  Architecture 
Des  Moines  Historic  Preservation  Commission 
RF 
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United  States  Department  of  the  Interior 

Fish  and  Wildlife  Service 
Rock  Island  Field  Office  (ES) 

1830  Second  Avenue,  Second  Floor 
Rock  Island,  Illinois  61201 


COM;  309/793-5800 
FTS;  782-5800 


March  20,  1991 


Colonel  John  R.  Brown 
District  Engineer 
U.S.  Army  Engineer  District 
Rock  Island 

Clock  Tower  Building,  P.O.  Box  2004 
Rock  Island,  Illinois  61204-2004 

Dear  Colonel  Brown: 

This  refers  to  your  letter  of  February  15,  1991,  with  enclosures, 
which  describes  plans  to  develop  a  public  outdoor  amphitheater  in 
the  City  of  Des  Moines.  The  amphitheater  is  a  feature  of  the  Des 
Moines  Recreational  River  and  Greenbelt. 

The  project  described  should  have  no  significant  long-term 
impacts  on  fish  and  wildlife  habitats.  We  have  no  other  comments 
on  the  project. 

These  comments  constitute  the  report  of  the  Secretary  of  the 
Interior  on  the  project  within  the  meaning  of  Section  2(b)  of  the 
Fish  and  Wildlife  Coordination  Act,  and  should  also  fulfill  the 
requirements  of  Section  7  of  the  Endangered  Species  Act. 
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UNITED  STATES  ENVIRONMENTAL  PROTECTION  AGENCY 


REGION  VII 

726  MINNESOTA  AVENUE 
KANSAS  CITY.  KANSAS  66101 


March  22,  1991 


Colonel  John  R.  Brown,  USA 

U.S.  Army  Engineer  District,  Rock  Island 

ATTN:  Planning  Division 

Clock  Tower  Building  -  P.O.  Box  2004 

Rock  Island,  Illinois  61204-2004 

Dear  Colonel  Brown: 

This  is  in  response  to  your  request  for  comments  on  a 
proposed  public  outdoor  amphitheater  in  the  city  of  Des  Moines  to 
be  constructed  as  part  of  the  Des  Moines  Recreational  River  and 
Greenbelt  project. 

We  have  reviewed  the  information  provided  and  have  no 
comments  to  offer  at  this  time.  We  look  forward  to  reviewing  the 
draft  Environmental  Assessment  for  this  project. 

Thank  you  for  the  opportunity  to  comment. 


Sincerely, 


Chief,  Environmental  Review 
and  Coordination  Section 


RECYCLE 


TERRY  E.  BRANSTAD,  govcnnor 


DEPARTMENT  OF  NATURAL  Ri^SOURCES 

LARRY  J.  WILSON.  DIRECTOR 


May  6,  1991 


Dudley  M.  Hanson,  P.E. 

U.S.  Army  Engineer  District,  Rock  Island 
Clock  Tower  Building  -  P.O.  Box  2004 
Rock  Island,  IL  61204-2004 
Attn:  Charlene  Carmack 

Dear  Mr.  Hanson: 

This  letter  is  in  response  to  your  request  to  provide  written  comments  on  the  potential 
environmental  effects  of  the  proposed  public  amphitheater  along  the  Des  Moines  River  in  the 
city  of  Des  Moines. 

No  significant  environmental  impacts  were  identified  for  the  proposed  project  by  our 
preliminary  review.  However,  we  do  have  some  concerns  as  discussed  below. 

The  amphitheater  would  project  into  the  channel  of  the  river,  which  is  identified  as  tloodway 
in  the  Des  Moines  Flood  Insurance  Study.  Although  computer  modeling  has  shown  the 
amphitheater  would  have  minimal  impact  on  flood  flows  and  channel  capacity,  our  concern  is 
primarily  one  of  precedence.  Similar  projects  such  as  this  along  the  riverfront  could,  in  fact, 
have  a  cumulative  impact  on  flood  profiles  as  well  as  aquatic  habitat.  Des  Moines  is  currently 
looking  at  the  riverfront  as  a  focal  point  for  development  and  redevelopment  so  the  potential 
for  other  riverfront  projects  that  might  infringe  on  the  flood  carrying  capacity  of  the  Des 
Moines  River  tloodway  exists.  The  city  of  Des  Moines  has  stated  that  similar  development  is 
unlikely  because  of  the  public  nature  of  this  project  and  the  fact  that  the  city  could  control 
other  development  as  the  city  owns  most  of  the  riverfront  land  in  this  reach.  However,  the 
city  has  not  provided  adequate  documentation  to  back  this  claim  and  at  this  time  it  is  not 
cenain  the  project  could  receive  the  necessary  Department  approval. 


Another  concern  we  have  identified  is  the  fact  that  this  facility  could  be  submerged  by 
floodwater.  Although  appropriate  design  would  minimize  flood  damage,  the  fact  is  the 
amphitheater  may  be  unusable  for  certain  periods  of  time  during  the  peak  use  season.  A 
hydrologic  analysis  would  be  able  to  determine  the  frequency  and  duration  of  submergence  on 
an  average  basis.  If  the  frequency  and  duration  of  submergence  is  significant,  this  may 
eventually  lead  to  a  call  for  the  Corps  to  alter  the  operation  of  Saylorville.  Given  the  multiple 
purpose  use  of  Sayiorvile,  it  may  be  hard  to  provide  the  operational  flexibility  to 
accommodate  the  public  use  demands  of  this  project. 


WALLACE  STATE  OFFICE  BUILDING  /  DES  MOINES.  IOWA  50319  /  515-281-5145  /  TDD  515-242-5967  /  FAX  515-281-8895 

A- 5 


Page  2 

Des  Moines  Amphitheatre 
May  6,  1991 
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June  26, 1991 


Mr.  Larry  Wilson 
Director 

Iowa  Department  of  Natural  Resources 
Wallace  State  Office  Building 
Des  Moines,  Iowa  50319 
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Re:  City  of  Des  Moines,  Iowa 

Amphitheater  Bandshell  Project 
Des  Moines  River 

Dear  Mr.  Wilson: 

This  letter  is  written  in  response  to  comments  made  by  the  Iowa  Department 
of  Natural  Resources  in  your  letter  to  Mr.  Dudley  \1  Hanson,  U.S.  Army 
Corps  of  Engineers,  dated  May  6,  1991.  It  is  my  intent  to  assure  you,  and 
your  staff,  that  the  dty  of  Des  Moines  recognizes  the  concerns  raised  by 
IDNR  in  the  Amphitheater/ Bandshell  project  communication.  The  dty  is 
prepared  to  provide  proadures  and  information  suffident  to  meet  needs 
expressed  by  your  staifi  concerning  our  riverfront  development  plans. 


Previorisly  the  dty  supplied  to  IDNR  a  hydraulic  analysis  of  the  Des  Moines 
River  section  impacted  by  the  Amphitheater  project  As  you  indicate,  that 
analysis  is  sufiident  to  demonstrate  the  Amphitheater  project  will  have  a 
negligible  impact  on  flood  profiles.  The  City  is  aware  the  project  may  be 
su^ect  to  periodic  flooding,  and  as  such,  may  sustain  minor  damages,  or  be 
unusable  during  high  water  periods  of  minor  duration.  Based  upon  our 
usage  analysis,  and  our  engineering  and  architectural  analysis,  dty  staff  is 
prepared  to  recommend  that  the  project  proceed. 


As  you  indicated  in  your  communication  to  the  Corps,  the  dty  of  Des  Moines 
has  imder  development  a  Vision  Plan  concept,  one  focus  of  which  is  to  more 
fully  utilize  the  riverfront  as  an  architectural  and  environmental  amenity.  The 
final  Vision  Plan  document  may  call  for  specific  projects  fronting  upon  the 
Des  Moines  River  in  stretches  as  far  north  as  Birdland  Marina.  Individual 
projects,  residential,  commerdal,  or  public  which  are  considered  for 
construction  as  part  of  the  Vision  Plan,  may  or  may  not  have  an  effect  upon 
hydraulics  and  aquatic  habitat  of  the  river.  Each  project's  exact  location  and 
detail  will  define  the  degree  of  analysis  which  must  occur  before  approval 


A- 7 


Mr,  Larry  Wilson 
June  26,  1991 
Page  2 

When  a  riverfront  project  is  recommended  for  construction,  and  the  project 
results  in  a  proposed  encroachment  into  the  flood  plain,  the  City  will  commit 
to  furnishing  IDNR  a  hydraulic  analysis,  through  the  appropriate  river 
stretch,  showing  the  impact  of  that  spedric  project  Without  knowing  which 
projects  would  be  recommended  for  construction  as  part  of  a  final  Vision  Plan 
document,  we  believe  this  incremental  approach,  on  a  project  by  project  basis, 
is  the  most  appropriate  to  the  circumstances.  IDNR  staff  will,  on  this  basis, 
retain  the  ability  to  measure  the  cumulative  effect  of  each  project  on  the 
river's  habitat  and  flood  carrying  capacity. 

In  your  letter  to  the  Corps  of  Engineers  you  made  reference  to  the  City's 
ownership  of  property  fronting  upon  the  river,  and  the  safety  factor  this 
allows  die  Qty  and  IDNR  in  reviewing  potential  encroachments.  It  was  my 
belief  that  the  Qty's  ownership  records  had  been  supplied  to  IDNR 
previously.  If  these  records  have  not  been  provided  they  will  be  forthcoming 
shortly. 

It  has  been  a  pleasure  to  work  with  your  staff  on  our  riverfront  projects.  We 
appreciate  very  much  the  professionalism  exhibited  by  your  personnel  in 
responding  to  our  past  and  on-going  requests  for  assistance.  If  the  project 
review  concept  contained  herein  is  not  stiffident  to  move  ahead  with  the 
Amphitheater  Project  and  other  projects  which  have  been  discussed  with 
IDNR  personnel,  I  would  appredate  hearing  from  you  at  the  earliest 
opportunity. 
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July  12,  1991 


Real  Estate  Division 

SUBJECT:  Des  Moines  Recreational  River  and  Greenbelt,  Downtown 

Riverfront  Plaza/ Amphitheater  Project,  Des  Moines,  Iowa 


Mr.  Cy  Carney 
City  Manager 
City  Hall 

East  First  and  Locust 
Des  Moines,  Iowa  50307 

Dear  Mr.  Carney: 

Please  reference  a  Rock  Island  District,  Engineering 
Division  letter  to  you  dated  January  31,  1991.  The  letter 
estimated  the  total  value  of  the  required  right-of-way, 
acquisition,  costs,  and  including  a  contingency  for  the  subject 
project  to  be  $75,000.00. 

The  $75, 000. 00  gross  estimate  was  made  assuming  that  fee 
simple  title  would  be  conveyed  to  the  Government  at  the  time 
construction  was  initiated.  Credit  will  be  based  upon  the  fair 
market  value  of  the  fee  interest  value  provided  based  upon 
Federal  Rules  of  Compensation.  In  effect  that  means  benefits  as 
well  as  damage  can  be  considered  in  estimating  the  change  in 
value  due  to  the  project. 

We  must  therefore  eliminate  the  estimated  $75,000.00  toward 
the  City  of  Des  Moines  credit  shown  in  the  total  project  cost 
estimate.  An  appraisal  of  the  property  in  its  "before"  and 
“after"  condition  will  be  needed.  The  property,  probably,  in  its 
"after"  condition  will  be  worth  more  since  it  will  have  been 
improved  with  the  Plaza/Amphitheater.  It  could  be  assumed  that 
the  appraisal  will  therefore  result  in  no  credit  being  assigned 
for  the  real  estate  interests  required. 

Sincerely, 


W.  M.  Tait 

Chief,  Real  Estate  Division 


The  Historicnl  Division  of  the  Department  of  Cultural  Affairs 


July  15,  1991 


In  reply  refer  to; 
RC#  901177050 


District  Engineer 

U.S.  Army  Engineering  District,  Rock  Island 
ATTN:  Planning  Division;  Dudley  M.  Hanson,  P.E.:  Chief 
Clock  Tower  Building  -  P.O.  Box  2004 
Rock  Island,  Illinois  61204-2004 


RE:  COE  -  POLK  COUNTY  -  DES  MOINES  -  DES  MOINES  RECREATIONAL  RIVER 
AND  GREFNBELT,  DOWNTOWN  RIVERFRONT  PLAZA/AMPHITHEATER 
WITHIN  THE  CMC  CENTER  HISTORIC  DISTRICT,  A  PROPERTY  USTED  ON 
THE  NATIONAL  REGISTER  OF  HISTORIC  PLACES  -  A  FINDING  OF 
CONDITIONAL  NO  ADVERSE  EFFECT 


Dear  Mr.  Hanson: 


We  have  completed  our  review  of  the  s^ve-referertced  project,  based  on  the 
materials  you  submitted  to  us  on  June  6, 1991.  The  archeoiogicai  investigations 
identified  no  significant  historic  properties,  and  tfie  borrow  sites  selected  contain  no 
historic  properties. 


Based  on  the  information  provided,  we  have  assessed  the  effects  of  the  project  on  the 
Civic  Center  Historic  District  in  accordance  with  36  CFR  Part  8CX3.5.  The  work  appears 
to  be  in  compliance  with  the  "Secretary  of  the  Interior's  Standards  for  Rehabilitation 
and  Guidelines  for  Rehabilitating  Historic  Buildings."  We  would  be  willing  to  issue  a 
finding  of  No  Adverse  Effect  subject  to  the  follovwng  conditions: 

1.  Tne  Secretary  of  the  Interior’s  Standards  for  Rehabilitation  and  Guidelines 
for  Rehabilitating  Historic  Buildings  will  be  cited  in  all  construction  and  bid 
documents. 

2.  Final  architectural  plans  and  specifications  for  this  project  will  be 
submitted  to  the  Review  and  Compliance  Section  of  the  Bureau  of 
Historic  Preservation  for  review  and  approval  prior  to  commencement  of 
the  project. 

Once  these  conditions  are  met,  we  will  issue  a  finding  of  No  Adverse  Effect. 

You  should  include  a  copy  of  this  letter  with  your  documented  finding  to  the  Advisory 
Council  on  Historic  Preservation  as  specified  in  36  CFR  Part  8(X).5(d)  and  described  in 
800.8(a).  This  report  should  be  submitted  to  Mr.  Don  Klima,  Advisory  Council  on 
Historic  Preservation,  The  Old  Post  Office  Building,  1100  Pennsylvania  Avenue,  N.W. 
#809,  Washington.  D.C.  20004. 
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Page  2,  RC#  901177050 
July  15,  1991 


If  you  have  questions,  please  do  not  hesitate  to  contact  Ralph  J.  Christian,  Consulting 
Architectural  Historian  of  our  Review  and  Compliance  Program,  at  515/281-6697. 

Sincerely, 

Judith  Ann  McClure,  AIA 
Preservation  Architect 
Bureau  of  Historic  Preservation 


cc:  Patricia  Zingsheim,  City  of  Des  Moines 

>/6on  Deiss,  Corps  of  Engineers 
Cal  Lewis,  Herbert  Lewis  Kruse  Blunck  Architecture 
Don  Wima,  Advisory  Council  on  Historic  Preservation 
RF 
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Advisory 
Council  On 
Historic 
Preservation 


The  Old  Post  Office  Butldn« 

1100  Pennsylvania  Avenue.  NW,  #809 
Washington.  DC  20004 


S03  4  1991 


Mr.  Dudley  M.  Hanson,  P.E. 

Chief,  Planning  Division 
Rock  Island  District,  Corps  of  Engineers 
Clock  Tower  Building,  P.O.  Box  2004 
Rock  Island,  Illinois  61204-2004 

REF:  Proposed  Riverfront  Plaza/ Amphitheater 
Des  Moines ,  Iowa 

Dear  Mr.  Hanson: 

On  August  26,  1991,  the  Council  received  the  additional 
information  to  accompany  your  determination  that  the  referenced 
project  would  not  adversely  affect  the  Civic  Center  Historic 
District,  a  property  listed  on  the  National  Register  of  Historic 
Places.  We  have  reviewed  your  supporting  documentation  and  we 
agree  with  your  determination. 

This  letter  confirms  that  the  requirements  of  the  National 
Historic  Preservation  Act  and  the  Council's  regulations  have  been 
met  for  this  project.  Both  this  letter  and  your  supporting 
documentation  should  be  retained  in  your  environmental  or  project 
files . 


If  you  have  any  questions,  please  contact  Valerie  DeCarlo  at 
(202)  786-0505.  Thank  you  for  your  cooperation. 


Klima 

ctor.  Eastern  Office 
Project  Keview 


IOWA  DEPARTMENT  OF  NATURAL  RESOURCES 
CONSTRUCTION  PERMIT 


As  provided  under  Chapter  111  of  the  Code  of  Iowa,  the  Department  of  Natural 
Resources,  Wallace  State  Office  Building,  Des  Moines,  Iowa  50319-0034,  hereby 


grants 

TO:  City  of  Des  Moines,  Iowa 

RECFiVED 

C/0  Authorized  Agent  Mr.  Harold  E.  Smith,  P.E.,  City  Engineer 

APR  7  1992 

OF:  City  Hall,  Engineering  Department 

East  First  and  Locust 

CtPi.  Of  v:,C.ridMm 

Des  Moines,  Iowa  50307 

1  aiY  Of  C£5  iOWA 

permission  to  do  the  following  work  subject  to  stipulations  stated 

herein  and 

in  the  documents  submitted  in  applying  for  this  permit  which  is  now  on  file  in 
the  central  office  of  the  Department  of  Natural  Resources.  Note:  Any  special 
conditions  and  stipulations  contained  in  this  permit  will  take  precedence  over 
plans/specifications  provided  by  the  applicant. 

The  Conservation  Officer  in  charge  of  this  area.  Hr.  Lon  Lindenberg,  148 
Patterson  Street,  Bondurant,  Iowa  50035,  telephone  number  515/967-6407  shall  be 
notified  prior  to  the  beginning  of  the  construction  and  upon  its  completion  so 
that  it  may  be  ascertained  that  the  state's  rights  are  being  protected. 

Permit  authorizing  the  construction  of  the  Oes  Moines  Civic  Amphitheatre  on  the 
east  bank  of  the  Oes  Moines  River  between  Locust  Street  and  Walnut  Street. 

Location  is  given  as  S.E.  1/4  of  Section  4,  Township  78  North,  Range  24  West, 
East  bank  of  the  Des  Moines  River,  R.M.202.2,  between  Locust  Street  and  Walnut 
Street,  Polk  County,  Iowa. 

This  permit  is  granted  subject  to  the  permittee  obtaining  all  other  permits  from 
this  department  or  any  other  governmental  agency  which  may  have  jurisdiction  in 
this  area.  Permittee  is  reminded  of  permit  requirements  of  the  U.S.  Army  Corps 
of  Engineers  in  regard  to  dredging,  filling,  or  construction  activity.  If  it 
has  not  already  been  done,  contact  with  these  agencies  should  be  made  by 
permittee  to  determine  if  permits  from  them  are  required  for  this  project. 

This  Permit  Expires:  December  31,  1994 

The  permittee  is  presumed  to  be  familiar  with  all  laws,  ordinances,  and 
regulations  that  may  affect  employees,  materials,  or  equipment  used  in  or  upon 
the  work.  The  Permittee  shall  indemnify  and  save  harmless  the  State  of  Iowa, 
Department  of  Natural  F  sources,  and  all  its  officers  and  agents  from  claims  or 
liability  of  any  characcer  arising  out  of  any  acts  or  damages  that  might  result 
from  the  installation  or  construction  of  the  project  described  in  this  permit. 
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Construction  Permit,  City  of  Des  Moines,  Iowa,  Page  2. 


Date  of  Issuance: 


APRIL  6,  1992 


Permit  Number: 


92-36 


cc:  U.S.  Army  Corps  of  Engineers 

Conservation  Officer's  Supervisor 
Conservation  Officer 
Iowa  DNR  Fish  and  Wildlife  Section 
Iowa  DNR  Floodplain  Section 


OEPARTMEN 


NATURALRESOURCES 


By: 


(Director) 


TERRY  e.  BRANSTAO.  OOVOINOR 


DEPARTMENT  OF  NATURAL  RESOURCE 

UA«RY  J.  WIU&ON,  owtctc* 


AprU  28.  1992 


Mr.  /oha  Bryan 
Office  of  City  Manager 
400  East  First  Street 
Des  Moines,  lA  50309-1891 


Dear  John; 


RECEIVED 

''PS  29  199£ 


Of"  £NG)N££ffiNG 
CITY  Of  DE£  WC!?J£S.  IOWA 


This  is  in  response  to  our  recent  phone  conversation  regarding  the  proposed  Des  Moines  River 
Amphitl  eater  project. 

In  our  letter  of  March  12,  we  outlined  specific  information  which  was  needed  for  our  review  and 
approval  of  this  project.  The  required  information  included  the  following: 

-  Demonstration  of  city  control  through  ownership  or  e.'isemcnts  over  land  within  the  Des 
Moines  River  floodway  through  the  downtown  reach. 

-  Detailed  plans  showing  the  actual  project  dimensions,  changes  to  the  Des  Moines  local 
flood  protection  works,  and  other  engineering  details. 

Since  that  letter,  we  have  received  a  map  showing  land  ownership  for  that  reach  of  the  Des  Moines 
River  between  the  confluence  with  the  Raccoon  River  and  University  Avenue.  It  appears  from  this 
information  that  the  city  owns  all  property  within  the  floodway  through  this  reach.  Tliis 
Department  could,  based  on  this  information,  approve  the  amphitheater  project.  However,  it  is 
highly  unlikely  we  would  approve  any  additional  development  on  city  owned  land  along  die 
riverfront  which  would  reduce  the  conveyance  of  the  floodway  unless  the  floodway  limits  along 
this  reach  were  revised. 

The  project  plans  received  to  date  do  not  provide  the  detail  needed  to  complete  our  review. 
Specifically,  the  plans  lack  elevation  information  for  the  amphitheater  stage  and  riverwaJk.  Tlie 
plans  also  lack  detail  regarding  modification  of  the  city’s  flood  protection  works.  If  the  final 
design  for  the  project  does  not  compromise  the  level  of  protection  provided  by  the  city's  floori 
protection  worlcs  and  does  not  result  in  an  additional  obsimaion  of  flood  flows  beyond  that 
modeled  by  the  HEC-2  run  performed  by  Brice 'Petridcs-Donohue,  this  Department  would  permit 
this  project.  At  this  point,  we  feel  the  final  design  can  meet  those  requirements  but,  final  plans 
providing  this  detail  are  needed  before  the  permit  can  be  issued. 


V/AtLACt  state  OFFICE  BUILDING  /  DES  MOINC.S.  IOWA  50319/ SIS-TAI-ti'::.  /  t  DO  S1.''>-?47-S9fc7/ FAX  51  VSei-SgaO 


Page  2 

bcs  Moines  Riverfront  Amphitheater 
April  28,  1992 


We  will  proceed  with  the  permitting  of  this  project  when  final  plans  showing  the  rerjttired  detail 
arc  received.  If  you  have  any  questions  regarding  this  matter,  please  contact  me  at  (515)  281- 


8942. 


Sincerely, 


Staff  Engineer 
Water  Quality  Section 


City  Engineer 


Ross  Richardson,  FEMA  Region  VII 
911  Walnut  Street 
Kansas  City  MO  64106 


A 


April  30,  1992 

Mr.  Robert  W.  Kelly,  P.E. 

U.S.  Army  Engineer  District,  Rock  Island 
ATTN:  Engineering  Division 
P.O.  Box  2004 

Rock  Island,  IL  61204-2004 


SUBJECT:  Request  for  State  Section  401  Certification 

Construction  of  a  riverfront  Plaza/Amphitheater  along 
the  Des  Moines  River  in  Des  Moines 
Section  4,  T78N,  R24W,  Polk  County,  Iowa 


Water  Quality  Designation:  The  Des  Moines  River  at  this  location 
is  designated  a  Class  B(WW)  (significant  resource  warm 
water)  water  of  the  state.  This  water  body  is 
protected  for  secondary  contact  recreational  uses  and 
for  fish,  wildlife,  aquatic  and  semiaquatic  uses. 


Dear  Mr.  Kelley: 

This  department  has  received  and  reviewed  the  request  for  state 
certification  pursuant  to  Section  401  of  the  Clean  Water  Act. 
State  Section  401  certification  is  required  for  the  issuance  of 
the  Corps  of  Engineers  Section  404  permit.  Section  401 
certification  is  the  departments  concurrence  that  a  project  is 
consistent  with  Iowa’s  Water  Quality  Standards. 

This  letter  certifies  that  the  department  has  determined  that 
there  is  reasonable  assurance  the  proposed  activity  will  be 
conducted  in  a  manner  which  will  not  violate  water  quality 
standards  of  the  state  of  Iowa. 


Sincerely, 

r 


SUSAN  L.  MILLARD 
WATER  QUALITY  SECTION 

cc:  Darrell  Hayes,  DNR,  Info.  &  Coord.  Division,  LOCAL 
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October  17,  1989 


rvor  DumoiACf 


/oa  a.  eoaaiAM 

«  HAU. 

T  r<«tT  ANO  cOCUfY 
MOmCt.  <OWA  MMf 
A  ni>  4»*4 


*  «fTT  1M9.tfTt.1M1 


Colonel  John  R.  Bro%m 

District  Engineer 

D.S.  Amy  Engineer  District, 

Rock  Island 
Clock  Tower  Building 
P.O.  Box  2004 

Rock  Island,  IL  61204-2004 
Dear  Colonel  Bro%m: 

The  City  of  Des  Moines  has  reviewed  the  sample  Local  Cooperation 
Agreement  which  wuld  apply  to  the  Do%mtown  Riverfront 
Plaza/Amphitheater  located  on  property  owned  by  the  City  of  Des 
Moines  between  E.  Walnut  and  E.  Locust  along  the  east  side  of  the 
Des  Moines  River.  The  agreement  includes  the  following 
obligations  to  be  carried  out  by  the  City  of  Des  Moines. 

a.  Provide,  without  cost  to  the  Government,  during  the  period 
of  construction,  all  lands,  easements,  rights-of-way,  and 
dredged  material  disposal  areas,  and  perform  all  relocations 
and  alteration  of  buildings,  utilities,  highways,  railroads, 
bridges  (except  railroad  bridges),  sewers,  and  related  and 
special  facilities  detemined  by  the  Government  to  be 
necessary  for  construction  of  the  project. 

b.  If  the  value  of  the  items  in  a.  above  is  less  than  fifty 
percent  (SO  %)  of  total  project  costs,  the  City  of  Des 
Moines  shall,  during  the  period  of  construction,  make  such 
additional  cash  payments  as  are  necessary  to  bring  its  total 
distribution  in  cash  and  value  of  lands,  easements, 
rights-of-way,  and  utility  and  facility  alterations  and 
relocations,  to  an  amount  equal  to  fifty  percent  (50%)  of 
total  project  costs. 

c.  Hold  and  save  the  Government  free  from  all  damages  arising 
from  the  construction,  operation,  and  maintenance  of  the 
project,  except  for  damages  due  to  the  fault  or  negligence 
of  the  Government  or  its  contractors. 

d.  Operate,  maintain,  replace,  and  rehabilitate  the  project  or 
functional  element  thereof  upon  completion  in  accordance 
with  regulations  or  directions  prescribed  by  the  Government. 
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e.  Comply  with  the  applicable  provisions  of  the  Dnifortn 
Relocation  Assistance  and  Real  Property  Acquisition  Policies 
Act  of  1970,  Public  Law  91-646,  approved  January  2,  1971,  in 
acquiring  lands,  easements,  and  rights-of-way  for 
construction  and  subsequent  operation  and  maintenance  of  the 
project,  and  inform  all  affected  persons  of  applicable 
benefits,  policies,  and  procedures  in  connection  with  said 
Act. 

f.  Comply  with  Section  601  of  Title  VI  of  the  Civil  Rights  Act 
of  1964  (Public  Law  66-352)  and  Department  of  Defense 
Directive  5500.11  issued  pursuant  thereto  and  published  in 
Part  300  of  Title  32,  Code  of  Federal  Regulations,  as  well 
as  Army  Regulation  600-7,  entitled  "Non-Discrimination  on 
the  Basis  of  Handicap  and  Programs  and  Activities  Assisted 
or  Conducted  by  the  Department  of  the  Amy." 

g.  Prior  to  construction,  and  in  accordance  with  the  provisions 
of  Section  221  of  Public  Law  91-611,  the  City  of  Des  Moines 
will  enter  into  a  contract  with  the  Government  whereby  the 
City  of  Des  Koines  will  grant  the  Government  a  right  to 
enter,  at  reasonable  tines  and  in  a  reasonable  manner,  upon 
land  which  the  City  of  Des  Moines  owns  or  controls  for 
access  to  the  project  for  the  purpose  of  inspection,  and,  if 
necessary,  for  the  purpose  of  completing,  operating, 
repairing,  maintaining,  replacing  or  rehabilitating  the 
project.  If  an  inspection  shows  that  the  City  of  Des  Moines 
for  any  reason  is  failing  to  fulfill  its  obligations  under 
the  Agreement  without  receiving  prior  written  approval  from 
the  Government,  the  Government  will  send  a  written  notice  to 
the  City  of  Des  Moines.  If  the  City  of  Des  Moines  persists 
in  such  a  failure  for  30  calendar  days  after  receipt  of  the 
notice,  then  the  Government  shall  have  a  right  to  enter,  at 
reasonable  times  and  in  a  reasonable  manner,  upon  lands  the 
City  of  Des  Moines  o%ms  or  controls  for  access  to  the 
Project  for  the  purpose  of  completing,  operating,  repairing, 
Biaintainlng,  replacing,  or  rehabilitating  the  project.  No 
completion,  operation,  repair,  maintenance,  replacement,  or 
rehabilitation  by  the  Government  shall  operate  to  relieve 
the  City  of  Des  Moines  of  responsibility  to  meets  its 
obligations  as  set  forth  in  the  Agreement,  or  to  preclude 
the  Government  from  pursuing  any  other  remedy  at  law  or 
equity  to  assure  faithful  performance  pursuant  to  the 
Agreement . 

h.  The  City  of  Des  Moines  is  willing  and  able  to  pay  50%  of  the 
total  project  cost-  not  to  exceed  $1.5  million.  The  City's 
share  of  the  total  project  cost  will  include  $400,000,  plus 
any  additional  privately  raised  funds  or  donations  plus  the 
value  of  the  land,  the  value  of  the  construction  easements 
and  obstruction  permits,  and  the  value  of  any  other  specific 
engineering  wor)c  and  planning  wrk  eligible  for  cost  share. 
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The  City*«  financial  participation  in  the  project  will 
follow  the  completion  of  a  mutually  agreeable  design,  the 
final  determination  of  construction  costs,  and  the  execution 
of  the  local  Cooperative  Agreement. 

Sufficient  funds  have  been  privately  pledged  and  can  be 
raised  quickly.  The  cash  payment  can  be  deposited  directly 
with  the  Government,  or  In  an  escrow  account,  upon  demand  by 
the  Government. 

This  is  to  advise  that  If  the  Dovmtown  Riverfront 
Plaza/Amphitheater  is  approved  by  the  City  of  Des  Koines 
following  design  and  specification  and  construction  costs 
which  indicate  that  the  project  is  feasible  and  the 
successful  negotiation  of  all  necessary  agreements  and 
permits  with  the  Corps  of  Engineers,  the  Department  of 
Natural  Resources  and  the  State  Historic  Preservation  Office 
and  submitted  for  approval  by  the  Corps  of  Engineers*  higher 
authority,  the  City  of  Des  Moines  is  willing,  and  legally 
and  financially  able,  to  sign  the  referenced  Local 
Cooperation  Agreement  which  includes  the  obligations  set 
forth  above. 

To  reiterate,  the  City  of  Des  Moines  intends  to  consider  toward 
its  local  match  the  value  of  the  land,  the  value  of  any  surveys, 
easement  rights,  obstruction  permits,  specific  project  work 
performed  by  the  City  Planning  Department  and  the  City 
Engineering  Department  which  is  eligible  for  cost  share. 

Sincerely, 

-1- 

JOHN  P.  DORRIAN 
Mayor 

JPD/PZ:rd 


Enclosures 


J  Call  Number  Agenda  Item  Number 

. B 

Date  September  25,  1989 

WHEREAS,  the  Des  Moines  Recreational  River  and  Greenbelt  with  local  support 
was  funded  and  conditionally  authorized  by  Public  Law  99-88,  as  approved  on 
August  15,  19B5;  and 

WHEREAS,  the  purpose  of  the  Des  Moines  River  Area  and  Greenbelt  is  to 
develop  and  nanage  natural  resources,  cultural  features,  outdoor  recreation 
facilities,  and  environmental  education  programs  in  a  Banner  that  Bakes  wise  use 
of  land  and  water  resources  and  that  attracts  outdoor  recreation  use  and  economic 
development  to  the  area;  and 

WHEREAS,  a  project  called  Downtown  Riverfront  Plaza  is  included  in  the 
formally  adopted  Greenbelt  Master  Plan  for  the  site  between  Locust  and  Walnut 
on  the  east  side  of  the  Des  Moines  River;  and 

WHEREAS,  the  City  of  Des  Moines,  Iowa  is  a  participant  in  the  Advisory 
Committee  and  will  continue  to  work  with  this  Committee  and  the  U.S.  Army  Corps 
of  Engineers  on  planning  the  Des  Moines  Recreational  River  auid  Greenbelt  Project; 
and 

WHEREAS,  a  Letter  of  Assurance  is  required  to  formally  initiate  project- 
specific  work  and  cost  share  for  potential  Dos  Moines  Recreational  River  and 
Greenbelt  projects  specifically  the  proposed  Downtown  Riverfront 
Plaza: Amphitheater:  and 

WHEREAS,  said  Letters  of  Assurance  are  not  a  legally  binding  document,  but 
rather  are  intended  to  demonstrate  a  good  faith  intent  by  potential  local 
sponsors  to  participate  with  the  U.S.  Aray  Corps  of  Engineers  assisted  projects 
for  the  Greenbelt;  and 

WHEREAS,  a  private  initiative  has  provided  assurance  that  they  will  donate 
$400,000  to  cost  share  with  Federal  Greenbelt  funds  for  purposes  of  project 
construction;  and 

WHEREAS,  the  City  of  Des  Moines  would  need  to  assign  the  land  for  this 
purpose  and  be  responsible  for  long  term  Baintenance;  and 

WHEREAS,  the  Plan  and  Zoning  Commission  has  recommended  that  the  City 
Council  declare  planning  and  redevelopment  of  the  Riverfront  and  Greenbelt 
Project  to  be  a  top  priority;  and 

WHEREAS,  the  Architectural  Advisory  Committee,  the  Parks  and  Recreation 
Board  have  recommended  approval  of  the  project  concept  subject  to  further  design 
development;  and 


-  Continued  - 
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WHERJCAS,  the  project  is  compatible  with  the  concept  for  the  Civic  Center 
Historic  District  which  focused  on  the  development  of  a  publicly  owned  riverfront 
with  civic  building  and  public  open  space;  and 


NHEllEAS,  it  is  in  the  best  interest  of  the  citizens  of  the  City  of  Des 
Moines  that  the  attached  Letter  of  Assurance  be  forwarded  to  the  U.S.  Army  Corps 
of  engineers  to  demonstrate  the  good  faith  intent  by  the  City  of  Des  Moines  to 
participate  with  the  Corps  of  Engineers  in  design  and  construction  of  the 
Downtown  Riverfront  Plaza /Amphitheater:  NOW,  THEREFORE 


BE  XT  RESOLVED  by  the  City  Council  of  the  City  of  Des  Moines,  Iowa: 


1)  That  the  Mayor  is  authorized  and  directed  to  sign  the  attached  Letter 
of  Assurance  and  to  submit  it  to  the  U.S.  Corps  of  Engineers. 

(Council  Letter  Number  89-505  attached) 


MOVED  BY 


to  adopt. 


rORM  APPROVED: 


Richard  J.  Bo>Ce 
City  Solicitor 


COLNOL  ACTION: 
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I,  DONNA  V.  BOETEI^BAKER,  Qty  Qerk  of  said 
Qcy  hereby  certify  that  at  a  meeting  of  the  City 
Council  of  said  Qty  of  Des  Moines,  held  on  the  above 
date,  among  odier  proceedings  the  above  %vas  adopted. 


IN  WITNESS  WHEREOF,  I  have  hercjmtp,^^^tJW 
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DES  MOINES  RECREATIONAL  RIVER  AND  GREENBELT 
FEATURE  DESIGN  MEMORANDUM  NO.  8 
WITH  ENVIRONMENTAL  ASSESSMENT 

DOWNTOWN  RIVERFRONT  PLAZA/ AMPHITHEATER 

DES  MOINES,  IOWA 

APPENDIX  B 

CLEAN  WATER  ACT 
SECTION  404(b)(1)  EVALUATION 


1.  PROJECT  DESCRIPTION 


a.  Location 


The  proposed  placement  site  is  located  within 
Section  4,  Township  78  North,  Range  24  West,  Polk  County, 
Iowa  (1956  Des  Moines  7.5'  U.S.G.S.  quadrangle)  along  the 
left  (east)  bank,  of  the  Des  Moines  River  between  East  Locust 
Street  and  East  Walnut  Street  in  downtown  Des  Moines,  Iowa 
just  upstream  of  river  mile  202  (Figure  1) . 

b.  General  Description 

(1)  The  project  involves  construction  of  a  public 
outdoor  amphitheater  and  public  gathering  area  to  serve  as  a 
park  on  the  riverfront  in  downtown  Des  Moines.  A  round 
stage  will  intersect  the  existing  Des  Moines  Riverwall  and 
will  span  over  the  existing  interceptor  sewer/riverwalk .  An 
extended  riverwalk  will  protrude  approximately  26  feet 
beyond  the  existing  interceptor  sewer  into  the  Des  Moines 
River.  An  arch  (approximately  57 'W  x'  38 'H)  constructed  of 
12”  tubular  aluminum  spans  over  the  stage  and  serves  as  the 
focal  point  of  the  project  as  well  as  a  support  for  user- 
furnished  stage  lighting,  sound  systems,  banners,  and 
decorations. 

(2)  The  spectator  area  consists  of  formed  grass 
slopes  with  concrete  steps  and  walks  rising  to  a  concrete 
planter  which  doubles  as  a  small  floodwall  to  replace  the 
upper  2.8  feet  of  the  existing  levee  which  is  part  of  the 
Des  Moines  Local  Flood  Protection  Project  (LFPP) .  East  of 
the  planter  is  a  tree-lined  plaza  with  seating  adjacent  to 
select  trees.  A  segment  of  the  Des  Moines  Bike  Path  runs 
along  the  east  edge  of  the  site  adjacent  to  the  Embassy 
Suites. 
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c .  Authority  and  Purpose 


The  Des  Moines  Recreational  River  and  Greenbelt  was 
funded  and  authorized  by  Public  Law  99-88  as  approved  on 
August  15,  1985.  The  project  is  for  the  development, 
operation  and  maintenance  of  a  recreational  and  greenbelt 
area  on  and  along  the  Des  Moines  River  in  Iowa  from  U.S. 
Highway  20  in  Fort  Dodge,  downstream  to  relocated  U.S. 
Highway  92  in  the  vicinity  of  the  Red  Rock  Dam.  Development 
of  the  riverfront  plaza/amphitheater  is  one  of  the  projects 
included  in  the  comprehensive  plan  for  the  Greenbelt. 

d.  General  Description  of  Dredged  and  Fill  Material 

The  stage  area  will  be  built  above  the  existing 
riverwalk  (interceptor  sewer)  and  supported  by  concrete 
beams  and  12"  pipe  piles.  The  riverwalk  will  be  extended 
into  the  channel  and  supported  by  concrete  beams  and  12" 
pipe  piles.  Steel  sheet  piles  will  be  driven  under  the 
outer  perimeter  of  the  extended  riverwalk  to  form  a  partial 
cell  which  will  be  filled  in  during  construction  with 
granular  material.  See  drawing  plates  12  and  13  for  plan 
and  section  views  of  this  portion  of  the  structure  which 
will  be  built  adjacent  to  and  above  the  existing  riverwalk 
(interceptor  sewer) . 

e.  Description  of  the  Proposed  Discharge  Site 

The  placement  of  material  for  the  stage  and  extended 
riverwalk  structure  will  be  along  83  linear  feet  of  the  left 
descending  bank  of  the  river.  The  height  of  the  structure 
will  extend  to  the  top  of  the  existing  riverwall.  The 
cavity  under  the  extended  riverwalk  will  be  filled  with 
granular  material.  The  volume  of  water  below  the  Ordinary 
High  Water  elevation  of  780.5  NGVD  replaced  by  granular 
material  will  be  approximately  120  cubic  yards.  Aquatic 
habitat  at  the  site  is  unknown,  but  is  anticipated  to  be 
primarily  sand  and  silt. 

f .  Description  of  Disposal  Method 

The  extended  riverwalk  consists  of  a  concrete  slab 
on  top  of  concrete  beams  supported  by  12”  pipe  piles.  The 
new  riverwall  and  stage  will  also  be  supported  by  pipe  piles 
(see  drawing  plates  12  and  13).  The  piles,  granular 
material  and  concrete  will  be  placed  by  mechanical  means. 

2 .  FACTUAL  DETERMINATIONS 

a .  Physical  Substrate  Determinations 

The  substrate  of  the  Des  Moines  River  at  the  project 
site  is  generally  composed  of  sand  and  silt. 
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b*  Water  Circulation.  Fluctuation  and  Salinity 
Pet erm i nat ions 

Water  chemistry,  clarity,  color,  odor,  taste, 
dissolved  gas  levels,  nutrients,  and  eutrophication  will  not 
be  affected  by  the  project.  Salinity  determinations  are  not 
applicable  to  the  area.  Circulation,  flow,  velocity, 
stratification  and  hydrologic  regime  will  not  be 
significantly  affected.  Water  level  fluctuations  are 
influenced  by  Saylorville  Reservoir  which  both  stores  and 
passes  water  in  connection  with  its  flood  control  purpose. 
The  proposed  project  would  cause  no  noticeable  change  in 
water  level  fluctuations.  Current  pattern  will  be  slightly 
altered  near  the  stage  structure  (See  Appendix  E  for  a 
discussion  of  hydraulics) . 

c.  Suspended  Particulate/Turbiditv  Determinations 

There  will  be  a  minor  temporary  increase  in 
suspended  particulates  and  turbidity  during  construction. 
Following  project  completion,  these  factors  should  return  to 
pre-construction  levels. 

d.  Contaminant  Determinations 


Construction  materials  will  be  chemically  stable  and 
noncontaminating.  Neither  the  fill  material  or  its 
placement  will  cause  relocation  or  increases  of  contaminants 
in  the  aquatic  system.  Certification  of  the  project  under 
Section  401  of  the  Clean  Water  Act  has  been  received  from 
the  Iowa  Department  of  Natural  Resources  in  a  letter  dated 
April  30,  1992.  This  letter  certifies  the  DNR's  concurrence 
that  the  proposed  project  is  consistent  with  Iowa's  Water 
Quality  standards  {See  Appendix  A) . 

e.  Aquatic  Ecosystem  and  Organism  Determinations 

The  proposed  action  should  have  no  noticeable  effect 
on  the  aquatic  ecosystem.  No  significant  impacts  to 
benthos,  plankton  or  nekton  are  anticipated.  There  are  no 
refuges,  wetlands,  mud  flats,  vegetated  shallows,  coral 
reefs,  or  riffle  and  pool  complexes  in  the  project  area. 

One  Federally  listed  endangered  species,  the  bald  eagle 
fHaliaeetus  leucocephalus) ,  is  listed  for  Polk  County.  It 
was  determined  that  there  would  be  no  significant  impacts  to 
this  species.  No  State-listed  threatened  or  endangered 
species  are  known  to  occur  within  the  project  area,  and  no 
impacts  are  anticipated. 
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f •  Proposed  Placement  Site  Determinations 

The  proposed  project  may  cause  minor,  temporary 
increases  in  turbidity  during  construction;  however,  no 
violations  to  water  quality  standards  should  occur.  The 
proposed  action  will  have  no  adverse  effect  on  municipal  or 
private  water  supplies;  recreational  or  commercial 
fisheries;  or  water-related  recreation,  aesthetics,  parks, 
national  historic  monuments,  or  similar  preserves. 

g.  Determination  of  Cumulative  Effects  on  the  Aquatic 
Ecosystem 

Impacts  from  construction  would  be  temporary.  The 
structure  would  be  permanent  and  composed  of  physically 
stable,  noncontaminating  material.  Therefore,  no 
detrimental  cumulative  or  secondary  impacts  are  expected  to 
occur . 


h.  Determination  of  Secondary  Effects  on  the  Aquatic 
Ecosystem 

No  adyerse  secondary  effects  are  expected.  The 
project  site  is  located  on  an  inten::iely  developed  reach  of 
the  Des  Moines  River,  between  two  low-head  dams,  with  little 
or  no  instream  recreational  or  commercial  activity. 
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3.  FINDINGS  OF  COMPLIANCE  WITH  THE  RESTRICTION  ON  DISCHARGE 


a.  No  significant  adaptations  of  the  404(b)(1) 
guidelines  were  made  relative  to  this  evaluation. 

b.  The  alternative  of  No  Federal  Action  was  not 
feasible  because  it  did  not  allow  development  of  the  stage 
structure  at  the  amphitheater  site. 

c.  Certification  under  Section  401  of  the  Clean  Water 
Act  has  been  obtained  from  the  State  of  Iowa,  Department  of 
Natural  Resources  (See  Appendix  A) . 

d.  The  project  will  not  introduce  toxic  substances  into 
the  waters  of  the  United  States  or  result  in  appreciable 
increases  in  existing  levels  of  toxic  materials. 

e.  No  significant  impact  to  Federally  listed  endangered 
or  threatened  species  is  anticipated  from  this  project. 

f.  The  project  is  located  along  a  freshwater  inland 
river  system.  No  marine  sanctuaries  are  involved  or  will  be 
affected. 

g.  No  municipal  or  private  water  supplies  will  be 
affected.  Minor,  temporary  impacts  to  water  quality  will 
occur  during  construction.  There  will  be  no  adverse  impacts 
to  recreational  or  commercial  fishing.  No  adverse  changes 
to  the  ecology  of  the  river  system  will  result  from  this 
action. 


h.  Because  stable  and  noncontamin^ting  materials  will 
be  used  in  this  project,  no  contamination  of  the  river  is 
anticipated. 

i.  No  other  practical  alternatives  have  been 
identified.  The  proposed  actions  are  in  compliance  with 
Section  404(b)(1)  of  the  Clean  Water  Act,  as  amended. 


Date  Albert  J.  Kraus 

Colonel,  U.S.  Army 
District  Engineer 
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1.  REGIONAL  AND  SITE  GEOLOGY 

The  city  of  Des  Moines  is  located  at  the  confluence  of 
the  Des  Moines  and  Raccoon  Rivers,  at  the  southern  edge  of  a 
Pleistocene  glacial  feature  known  as  the  Des  Moines  or  Cary 
lobe.  The  surface  material  of  the  lobe  was  deposited  during 
the  last  episode  of  glaciation,  14,000  to  13,000  years  ago 
upon  older  glacial  sediments  lying  on  rock.  At 
approximately  this  time,  the  Des  Moines  River  changed  its 
course  from  the  valley  east  of  Capitol  Hill  to  its  present 
location;  making  this  reach  of  the  valley  newer  and  more 
narrow,  with  the  bedrock  close  to  the  surface  and  alluvial 
deposits  relatively  thin.  Top  of  rock  is  at  approximately 
750  feet  elevation  and  consists  of  Pennsylvanian  age 
cyclothemic  deposits  of  argillaceous  siltstones,  some  with 
calcareous  cement,  and  silty  shales.  Extensive  interbedding 
of  silts  and  clays  causes  a  varved  or  layered  appearance. 

The  regional  dip  of  beds  is  generally  to  the  southwest,  with 
local  bedding  essentially  horizontal.  Some  local  structural 
features  produce  bedding  planes  approaching  15  degrees. 

This  angle  is  not  however,  consistently  repeated  throughout 
the  full  core  run  and  should  present  no  structural  problems. 

2 .  SITE  INVESTIGATIONS 


a.  On  site  investigations  were  conducted  for  soil, 
rock,  and  concrete  from  28-30  January  1991.  Three  soil  and 
rock  borings  and  three  concrete  cores  were  completed. 
Locations  for  each  are  shown  on  Plate  C-1,  and  Drawing  Plate 
6.  Additionally,  soil  boring  DM-6,  taken  in  October  1984, 
is  located  on  Drawing  Plate  6;  and,  its  log  is  shown  on 
Drawing  Plate  4 . 

b.  Due  to  extreme  cold,  significant  difficulty  was 
encountered  in  all  forms  of  drilling,  especially  the  soil 
and  rock  exploration.  Consequently,  in  only  one  hole,  DA- 
91-1,  was  a  complete  set  of  soil  samples  recovered.  The 
other  two  holes  were  advanced  with  hollow  stem  augers  to  the 
top  of  rock.  Two  inch  split-spoon  samples  were  taken  every 
two  and  one  half,  or  five  feet,  depending  on  soil  type  and 
sampling  conditions.  No  remarkable  differences  were  noted 
in  the  augered  material  from  the  other  two  holes  compared  to 
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the  samples  from  DA-91-1;  and  the  material  appears  to  be 
relatively  uniform  across  the  site.  In  holes  DA-91-1  and 
DA-91-2,  approximately  five  feet  of  rock  core  was  recovered 
using  a  five  foot  NQ(l-7/8in.)  core  barrel.  Hole  DA-91-3 
was  advanced  to  refusal  at  a  depth  of  51.1  feet;  however, 
due  to  an  increase  in  surface  elevation,  there  was 
insufficient  drill  rod  to  core  rock.  Material  recovered 
from  the  tip  of  the  auger,  however,  was  similar  to  the 
argillaceous  siltstone  cored  in  holes  1  and  2.  Nominal  top 
of  rock  was  encountered  in  the  three  holes  respectively  at 
750.6,  750.9,  and  748.4  feet  elevation.  While  glacial 
erosional  channels  cannot  be  ruled  out,  this  elevation  is 
probably  indicative  of  the  general  top  of  rock  throughout 
this  area. 

c.  Four  inch  horizontal  concrete  cores  were  taken 
through  the  face  of  the  river  wall  which  consists  of  a  newer 
outer  wall  facing  over  an  older  wall.  Core  number  DA-IC 
went  through  the  newer  wall  and  then  encountered  a  clay  tile 
weep  hole  and  form-tie  hole  in  the  old  wall;  both  were 
filled  with  soil.  Core  number  DA-2C,  taken  in  the  same 
general  vicinity,  produced  good  samples  of  both  the  new  and 
old  walls.  The  new-wall  specimen  contained  a  piece  of 
rebar,  and  thus  only  the  old-wall  specimen  was  suitable  for 
compressive  strength  testing.  The  third  core  produced 
testable  specimens  from  both  the  new  and  old  walls. 

3.  GEOPHYSICAL  INTERPRETATION 

a.  The  unconsolidated  overburden  consists  of  fill  on 
Recent  alluvial  deposits  of  sands,  silts,  and  clays,  with  N 
values  in  the  1  to  5  range.  These  overlie  glacial  deposits 
of  sands  and  gravels,  beginning  at  approximate  elevation  767 
feet,  with  N  values  from  13  to  15.  Blow  counts  of  5  or 
below  indicate  a  very  loose  condition,  and  sand  with  blow 
counts  below  10  must  be  compacted  prior  to  construction. 
Bearing  capacities  for  these  soil  types  may  range  from  1  to 
2  tsf  for  the  upper  finer  grained  material,  to  4  to  6  tsf 
for  the  coarser  glacial  materials.  It  is  recommended  that 
the  foundation  not  be  founded  in  the  Recent  alluvial 
deposits  because  of  its  very  loose  condition. 

b.  Unconfined  compressive  strength  testing  was 
conducted  on  two  samples  of  calcareous  siltstone  from  DA-91- 
1  and  one  sample  of  shale  from  DA-91-2.  The  siltstone 
samples  failed  at  12,198  and  10,324  psi,  and  the  shale  at 
1817  psi.  The  extensive  interbedding  of  the  material 
precluded  obtaining  additional  samples  of  sufficient  length 
for  compressive  strength  testing.  Also,  due  to  this 
interbedding,  a  Rock  Quality  Designation  Index  (RQD) 
assessment  was  not  made.  Generally  the  siltstones  could  be 
expected  to  have  a  bearing  capacity  between  15  and  25  tsf, 
and  the  shale  between  8  and  12  tsf;  a  figure  between  10  and 
20  tsf  could  be  expected  for  the  entire  rock  unit. 
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Detailed  drilling  logs  for  holes  l  and  2  are  attached  as 
Plates  0-2  and  C-3,  and  photographs  of  the  cores  as  Plate  C- 

5. 


c.  Concrete  compressive  strength  test  results  for  old- 
wall  samples  from  cores  2C  and  3C  were  4320  and  4101  psi, 
respectively.  A  new-wall  sample  from  core  3C  tested  6282 
psi.  In  cores  IC  and  2C,  there  was  no  bond  between  the  old 
and  new  concrete;  core  3C  exhibited  some  mechanical  bonding 
between  the  two.  Detailed  descriptions  of  the  cores  are 
recorded  on  the  drilling  logs  Plates  C-6  thru  C-8,  and 
photographs  showing  concrete  coring  locations  are  at  Plate 
C-9.  Exact  locations  tor  all  coring  are  shown  on  the 
attached  sketch  (Enel  5) . 

4.  CONSTRUCTION  CONSIDERATIONS 

a.  Ground  water  was  encountered  in  DA-91-1  at  an 
elevation  of  approximately  777  feet  and  is  probably 
controlled  essentially  at  that  elevation  by  the  river 

wall /interceptor  sewer  complex,  with  a  slight  increase  to  be 
expected  landward  from  the  river.  The  levee  in  this  reach 
is  3.7  feet  in  height  and  was  designed  with  3  feet  of 
freeboard.  In  the  event  there  is  a  design  flood  the 
hydraulic  head  will  only  be  0.7  feet;  therefore,  no  seepage 
distress  is  expected.  Additional  drainage  comments  are  in 
the  Hydrology  and  Hydraulics  Appendix. 

b.  To  preclude  placing  additional  load  on  existing 
structures,  a  pile  foundation  is  anticipated  thereby 
eliminating  settlement  problems.  Due  to  the  interbedded 
nature  of  the  rock,  it  is  anticipated  that  piles  will 
probably  achieve  refusal  within  2  to  3  feet  penetration  of 
the  siltstone.  Design  strength  parameters  are  estimated  at 
phi  of  51  degrees  and  a  qu  of  2000  psi,  with  the  governing 
factor  being  the  capacity  of  the  pile. 

c.  Potential  spoil  and  borrow  areas  have  been 
identified.  T'he  borrow  area  at  Soldier  Field  was  tested  and 
approved  for  use  in  the  Des  Moines  LFPP  Definite  Project 
Report,  Section  205  Flood  Control  Project,  Raccoon  River, 

Des  Moines,  Iowa. 


Exhibit  1-MEMORANDUM  FOR  RECORD,  Trip  Report,  Geotechnical 
Explorations,  Des  Moines  Recreational  River  and 
Greenbelt,  Downtown  Riverfront  Plaza/ Amphitheater , 
Des  Moines,  la,  dated  11  Februrary  1991. 
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CENCR-ED-G 


11  February  1991 
Mr,  Hotchkiss/gh/6290 


MEMORANDUM  FOR  RECORD 

SUBJECT:  Trip  report,  Geotechnical  Explorations,  Des  Moines 

Recreational  River  and  Greenbelt,  Downtown  Riverfront 
Plaza/Amphitheater ,  Des  Moines,  lA 


1.  During  the  period  28-30  January  1991,  ED-G  personnel 
George  Millar,  Jerry  Wickersham,  and  Glen  Hotchkiss 
conducted  soil  sampling,  rock  coring,  and  concrete  coring  in 
support  of  the  subject  project.  Three  soil  and  rock  borings 
and  three  concrete  cores  were  completed.  Locations  for  each 
are  shown  on  the  accompanying  sketch  (Plate  C-1)  and  drawing 
Plate  6. 

2.  Due  to  extreme  cold,  significant  difficulty  was 
encountered  in  all  forms  of  drilling,  especially  the  soil 
and  rock  exploration.  Consequently,  in  only  one  hole,  DA- 
91-1,  was  a  complete  set  of  soil  samples  recovered.  The 
other  two  holes  were  advanced  with  hollow  stem  augers  to  the 
top  of  rock.  Two  inch  split-spoon  samples  were  taken  every 
two  and  one  half,  or  five  feet,  depending  on  soil  type  and 
sampling  conditions.  No  remarkable  differences  v>;ere  noted 
in  the  augured  material  from  the  other  two  holes  as  compared 
to  the  samples  from  DA-91-1,  and  the  material  appears  to  be 
relatively  uniform  across  the  site.  The  unconsolidated 
overburden  consists  of  fill  on  Recent  alluvial  deposits  of 
sands,  silts,  and  clays,  with  N  values  in  the  1  to  5  range. 
These  overlie  glacial  deposits  of  sands  and  gravels, 
beginning  at  approximate  elevation  767,  with  N  values  from 
13  to  15. 

3.  In  holes  DA-91-1  and  DA-91-2,  approximately  five  feet  of 
rock  core  was  recovered  using  a  five  foot  NQ(l-7/8in.)  core 
barrel.  Bedrock  consists  of  Pennsylvanian  age  cyclothemic 
deposits  of  argillaceous  siltstones,  some  with  calcareous 
cement,  and  silty  shales.  Extensive  interbedding  of  silts 
and  clays  causes  a  varved  appearance.  The  bedding  is 
essentially  hoiizontal;  although,  local  structural  features 
may  produce  bedding  planes  approaching  15  degrees.  This 
angle  is  not  however,  consistently  repeated  throughout  the 
full  core  run.  Hole  DA-91-3  was  advanced  to  refusal  at  a 
depth  of  51.1  feat;  however,  due  to  an  increase  in  surface 
elevation,  the  drill  crew  had  insufficient  rod  to  core  rock. 
Material  recovered  from  the  tip  of  the  auger,  however,  is 
similar  to  the  argillaceous  siltstone  cored  in  holes  1  and 
2.  Nominal  top  of  rock  was  encountered  in  the  three  holes 
respectively  at  750.6,  750.9,  and  748.4  feet  elevation. 

While  glacial  erosional  channels  cannot  be  ruled  out,  this 
elevation  is  probably  indicative  of  the  general  top  of  rock 
throughout  this  area.  Compressive  strength  testing  was 
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conducted  on  two  samples  of  calcareous  siltstone  from  DA-91- 
1  and  one  sample  of  shale  from  DA-91-2.  The  siltstone 
failed  at  .2,198  and  10,324  psi,  and  the  shale  at  1817  psi. 
The  extc..sive  interbedding  of  the  material  precluded 
obtaining  additional  samples  of  sufficient  length  for 
compressive  strength  testing. 

Also,  due  to  this  interbedding,  a  Rock  Quality 
Designation  Index  (RQD)  assessment  was  not  conducted. 
Detailed  drilling  logs  for  holes  1  and  2  are  attached  as 
Plates  C-2  through  C-4  and  photographs  of  the  cores  as  Plate 
C-5. 

4.  Four  inch  horizontal  concrete  cores  were  tt'ken  through 
the  face  of  the  river  wall  which  consists  of  a  newer  outer 
wall  facing  over  an  older  wall.  Core  number  DA-lC  went 
through  the  newer  wall  and  then  encountered  a  clay  tile  weep 
hole  and  form-tie  hole  in  the  old  wall;  both  were  filled 
with  soil.  Core  number  DA-2C,  taken  in  the  same  general 
vicinity,  produced  good  samples  of  both  the  new  and  old 
walls.  The  new-wall  specimen  contained  a  piece  of  rebar, 
and  thus  only  the  old-wall  specimen  was  suitable  for 
compressive  strength  testing.  The  third  core  produced 
testable  specimens  from  both  the  new  and  old  walls. 
Compressive  strength  test  results  for  old-wall  samples  from 
cores  2C  and  3C  were  4320  and  4101  psi,  respectively.  A 
new-wall  sample  from  core  3C  tested  6282  psi.  In  cores  1C 
and  2C,  there  was  no  bond  between  the  old  and  new  concrete; 
core  3C  exhibited  some  mechanical  bonding  between  the  two. 
Detailed  descriptions  of  the  cores  are  recorded  on  the 
drilling  logs  (Plates  C-6  through  C-8) ,  and  photographs 
showing  concrete  coring  locations  are  at  Plate  C-9.  Exact 
locations  for  all  drilling  are  shown  on  the  attached  sketch 
(Plate  C-1) . 


GLEN  A.  HOTCHKISS 
Geologist 
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^ftOJECT 

Des  Moines  Amphitheater 
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CLASSIFICATION  or  MATERIALS 
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*  See  description  below 


Broken  to  retrieve  core.  Shear  is 


tlirough  coarse  aggregate. 
Newer  wall.  _ 


Older  wall . 

No  bond  noted  between  new  and  old  wall 
A  clay  tile  weep  hole  in  the  old  wall 
was  encountered  at  0.67  and  extends  to 
the  bottom  of  the  core.  The  clay  tile 
and  the  form  tie.  hole  were  full  of  soil. 
The  concrete  contains  about  1/2" 
maximum  size  natural  gravel  coarse 
aggregate  .and  natural  sand  fine  aggregatje 
The  paste  l.s  hard  and  dense  and  does 


not  appear  to  be  air  entrained.  There 
are  numerous  entrapped  air  voids.  No 
reinforcing  encountered. 

*  The  newer  wall  concrete  has  1" 
maximum  size  natural  gravel  coarse 
aggregate  with  natural  sand  fine 
aggregate.  The  coarse  aggregate 
consists  of  a  variety  of  igneous  and 
sedimentary  rock  types.  The  aggregates 
appear  to  be  reasonably  well  graded. 

The  paste  Is  hard  and  dense  and  does  notj 
appear  to  be  air  entrained.  The  core 
was  taken  over  what  looks  like  a  form 
tie.  The  tie  hole  was  patched  to  a 
depth  of  about  0,5  feet.  Below  that 
depth,  the  1  1/A  inch  depth  tie  hole  is 
open  to  the  bottom  of  the  core.  A  #A 
rebar  was  encountered  at  0.33'  depth. 
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Oes  Moines  Amphitheater 
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0.55 

encountered  at  0.25*  depth.  Concrete 
in  newer  wall  l.s  ns  dencrlbed  in  Core  S 
DA-IC. 

Newer  wall 

— 

Older  wall 

0.75" 

No  bond  noted  between  new  and  old  wall. 

Surface  is  dirty.  Concrete  in  older 

BE 

wall  is  as  described  in  Core  #1  except 

tEB 

maximum  size  of  coarse  aggregate  is 

- 

1  1/2".  No  reinforcing  encountered. 

- 

1.70 

Broken  to  retrieve  core. 

wa 

Shear  is  through  and  around  coarse 

m 

aggregate. 

Compressive  Strength  ” 
4 , 320  p. 8. i . 
S.S.D.  Unit  Weight  - 
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Pulse  Velocity  » 

6.678  f.p.s. 
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CLASSIFICATION  OF  MATERIALS 


Concrete  In  newer  wall  is  .is  described 
in  Core  //DA-IC.  No  reinforcinp. 
encountered.  Some  niechanic.nl  bond 
between  newer  wall  and  older  u.nll. 


Newer  w.nll 


Broken  to  retrieve  core. 


Broken  to  retrieve  core. _ 

Shear  is  mostly  through  coarse  aggregate. 


Pl.ATKC-8 


NCMANKS 

(DfitHnf  f«n«,  wmfm  lo*».  Ompth  of 
ooofAofl,^,  ofc..  If  atgnUtcaip) 


Compressive  Strength 
6,282  p  .  .s.  i . 
S.S.D.  Unit  Weight  “ 
152.0  Ibfi/cu.  f 
Pulse  Velocity  = 

0,379  f  .  p .  ,s . 


Older  wall. 

Surface  of  older  wall  is  slightly 
wenthere.d. 

Concrete  in  older  wall  is  .ns  described 
in  Core  II  DA-IC  except  maximum  size  of 
coarse  aggregate  Is  3/6”.  No  reinforcing 
encountered.  1 


Compressive  Strength  » 
4,101  p.s.l. 
S.S.D.  Unit  Weight  = 

143.4  Ibs/cii.  ft. 
Pulse  Velocity  ’ 

4,753  f.p.s. 
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1.  INTRODUCTION 

This  appendix  is  intended  to  describe  the  methods  used  in 
designing  the  structures  required  in  this  project. 

Supporting  information  is  included  such  as  design  criteria, 
basic  data  and  assumptions ^  loading  conditions,  and  typical 
design  computations.  Sufficient  design  computations  nave 
been  performed  to  establish  accurate  cost  information. 
Additional  computations  will  be  performed  during  the 
preparation  of  plans  and  specifications. 


2.  DESIGN  CRITERIA 
a.  References 

(1)  EM  1110-2-2906,  Design  of  Pile  Foundations, 

15  January  1991. 

(2)  EM  1110-2-2502,  Retaining  and  Flood  Walls, 

29  September  1989. 

(3)  ETL  1110-2-312,  Strength  Design  for  Reinforced 
Concrete  Hydraulic  Structures,  10  March  1988. 

(4)  ACI  318-89,  Building  Code  Requirements  for 
Reinforced  Concrete. 

(5)  ASCE  7-88,  Minimum  Loads  for  Buildings  and 
Other  Structures,  July  1990. 

(6)  Aluminum  Construction  Manual  -  Specifications 
for  Aluminum  Structures  and  Engineering  Data  for  Aluminum 
Structures,  December  1986. 

(7)  EM  1110-2-1612,  Ice  Engineering,  15  October 

1982. 
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b.  Reinforced  Concrete  Structures 

Reinforced  concrete  structures  will  be  designed  by 
Ultimate  Strength  Design  (USD)  in  accordance  with  ETL  1110- 
2-312.  ASTM  A615,  grade  60  reinforcing  steel  and  4,000  psi 
(28-day  strength)  concrete  were  used  in  the  design. 

c.  Steel  Sheet  Piling 

Steel  for  sheet  piling  will  conform  to  the 
requirements  of  ASTM  A328. 

d.  Structural  Aluminum 

Structural  Aluminum  will  conform  to  the  requirements 
of  ASTM  B429. 


3.  DESIGN  OF  STRUCTURES 

a.  Background 

Five  structures  were  designed  for  this  project:  an 
aluminum  arch  with  a  foundation,  retaining  walls  to  be  used 
along  Locust  and  Walnut  Streets,  a  planter  which  will  serve 
as  a  floodwall,  the  theater  stage,  and  the  extended 
riverwalk. 

b.  Arch 

The  arch  was  analyzed  as  a  space  frame  using  STAAD  III 
and  the  model  used  included  the  concrete  columns  supporting 
the  arch.  It  was  found  that  no  expansion  type  bearings 
would  be  needed  to  relieve  any  force  due  to  thermal 
expansion.  The  concrete  piers  provided  some  ability  to 
translate  horizontally  and  the  shape  of  the  arch  allowed  it 
to  deflect  vertically  without  subjecting  any  member  to  high 
stresses.  The  arch  has  been  designed  to  support  items 
associated  with  concerts  and  plays  such  as  lights  and 
backdrops.  Because  the  backdrops  could  be  tied  to  the  arch, 
the  most  significant  load  on  the  arch  is  the  wind  load  which 
was  determined  from  ASCE  7-88.  Four  independent  load  cases 

were  considered  in  the  design:  1)  dead  load  (DL)  of  the 
arch,  2)  wind  load  (WL)  using  a  basic  wind  speed  of  80 
MPH,  3)  live  load  (LL)  using  2000  pounds  at  each  internal 
connection,  and  4)  temperature  load  (TEMP)  of  100  degrees 
temperature  increase.  Four  load  combinations  were  also  run 
which  include;  5)  DL  +  LL  +  WL  +  TEMP,  6)  DL  +  WL  +  LL  - 
TEMP,  7)  DL  +  LL  +  TEMP,  and  8)  DL  +  LL  -  TEMP.  The 
Stresses  were  computed  and  compared  with  allowable  stresses 
in  accordance  with  the  Aluminum  Construction  Manual. 

The  reactions  computed  by  STAAD  III  were  used  in  the 
design  of  the  arch  foundation.  To  minimize  additional  load 
being  placed  on  the  existing  riverwall  and  sewer,  a  deep 
foundation  was  used  for  the  arch.  The  use  of  a  spread 
footing  foundation  was  not  considered  because  it  could 
subject  the  existing  riverwall  and  sewer  to  additional 
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lateral  load.  The  foundation  will  consist  of  pipe  piles 
driven  to  bedrock  approximately  35  feet  below  the 
foundation.  The  foundation  is  subject  to  loads  from  any 
direction  and  therefore  must  have  adequate  strength  about 
any  axis.  For  this  reason,  pipe  piles  were  used.  The 
foundation  was  analyzed  with  the  aid  of  the  Corps  computer 
program  CPGA  (X0080) . 

c.  Retaining  Walls 

The  retaining  walls  were  designed  using  EM  1110-2- 
2502  and  ASCE  7-88.  Their  purpose  is  to  support  the 
sidewalk  load  and  the  portion  of  the  vehicular  traffic  along 
locust  and  walnut  street  which  affects  the  active  soil 
wedge.  Because  of  the  sloping  of  the  backfill,  the  most 
severe  location  was  used  for  design  and  applied  to  the  rest 
of  the  wall. 

d.  Floodwall /Planter  Box 

The  f loodwall/planter  box  serves  as  both  a  floodwall 
and  a  planter  box  in  the  freeboard  area.  It  was  analyzed 
using  the  extreme  flood  condition  as  described  in  EM  1110-2- 
2502.  Since  this  wall  only  resists  water  in  the  freeboard 
zone  the  design  flood  condition  was  not  considered. 

e.  Stage 

The  stage  was  designed  to  span  over  the  existing 
riverwall  and  sewer  and  not  place  any  load  on  these 
structures.  ASCE  7-88  was  used  to  determine  the  applicable 
loads  and  the  concrete  sections  were  designed  using  ETL 
1110-2-312.  The  Corps  computer  program  CFRAME  was  used  to 
compute  the  shear  and  moment  forces  in  the  concrete  beams 
supporting  the  slab.  A  deep  foundation  was  used  to  support 
the  stage  to  minimize  the  impact  on  the  existing  riverwall 
and  sewer. 


f .  Extended  Riverwalk 

The  proposed  riverwalk  consists  of  a  concrete  slab 
supported  by  concrete  beams  on  piles.  Two  load  cases  were 
considered;  1)  an  ice  load  of  5  kips/ft  of  width  plus  dead 
load  and  2)  a  live  load  of  150  psf  plus  dead  load.  The 
foundation  of  the  riverwalk  was  analyzed  with  the  aid  of  the 
Corps  computer  program  CPGA  (X0080) . 
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*  S  T  A  A  0  '  III 

*  REVISION  15.0  (VERSION  15  lEVEt  0) 

*  PROPRIETARY  PROGRAM  OF 

*  RESEARCH  ENGINEERS, INC, 

*  0ATE=  JOL  31,  1992 

*  TIME=  10:53:48 

* 

«*•*«•*****•••******•••*••*•***•***•*****«*•**• 

1.  STAAO  SPACE  AMPHITHEATER  ARCH 

2.  UNIT  «P  FEE 

3.  INPUT  WIDTH  79 

4.  OUTPUT  WIDTH  72 

5.  PAGE  ..RGTH  60 


6.  JOINT  COORDINATES  CYLINDRICAL 
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15.000 

9.0 

33. 

43 

29.0 

30.000 

9.0 

34. 

44 

29.0 

45.000 

9.0 

35, 

45 

29.0 

60.000 

9.0 

36. 

46 

29.0 

75.000 

9.0 

37. 

47 

29.0 

90.000 

9.0 

38. 

48 

29.0 

105.000 

9.0 

39. 

49 

29.0 

120.000 

9.0 

40. 

50 

29.0 

135-000 

9.0 

41, 

51 

29.0 

150.000 

9.0 

4?, 

52 

29,0 

165.000 

9.0 

43.  53  29.0  180.000  V.O 

44.  JOINl  C00HD1NA1ES 


101 

29  - 

11  0 

<6. 

113 

-29 

-11  1 

47. 

141 

29  - 

11  9 

48. 

153 

-29 

-11  ' 

49. 

MENBER  INCIDENCES 

50. 

1 

1 

2 

51. 

2 

2 

3 

52. 

3 

3 

4 

53. 

4 

4 

5 

54. 

5 

5 

6 

55. 

6 

6 

7 

56. 

7 

7 

8 

57. 

8 

8 

9 

58. 

9 

9 

10 

59. 

10 

10 

11 

60. 

11 

11 

12 

61. 

12 

12 

13 

62. 

21 

21 

22 

63. 

22 

22 

23 

64. 

23 

23 

24 

65. 

24 

24 

25 

66. 

25 

25 

26 

67. 

26 

26 

27 

68. 

27 

27 

28 

69. 

28 

28 

29 

70. 

29 

29 

30 

71. 

30 

30 

31 

72. 

41 

41 

42 

73. 

42 

42 

43 

74. 

43 

43 

44 

75. 

44 

44 

45 

76. 

45 

45 

46 

77. 

46 

46 

47 

78. 

47 

47 

48 

79. 

48 

48 

49 

80. 

49 

49 

50 

81. 

50 

50 

51 

82. 

51 

51 

52 

83. 

52 

52 

53 

84. 

101 

3 

43 

85. 

102 

5 

45 

86. 

103 

7 

47 

87. 

104 

9 

49 

88. 

105 

11 

51 

39. 

120 

1 

21 

90. 

121 

21 

3 

91. 

122 

3 

23 

92. 

123 

23 

5 

93. 

124 

5 

25 

94. 

125 

25 

7 

95. 

126 

7 

27 

96. 

127 

27 

V 

97. 

128 

9 

29 

98. 

129 

29 

11 

99. 

130 

11 

31 

100. 

131 

31 

13 

101. 

140 

41 

21 

102. 

141 

21 

43 

103. 

142 

43 

23 

104. 

143 

23 

45 

105. 

144 

45 

25 

106. 

145 

25 

47 

107. 

146 

47 

27 

108. 

147 

27 

49 

109. 

148 

49 

29 

110. 

149 

29 

51 

111. 

150 

51 

31 

112. 

151 

31 

53 

113. 

201  101  1 

114. 

202  113  13 

115. 

203  141  41 

116. 

204  153  53 

117. 

SUPPORT 

118.  101  113  141  153  FIXED 

119.  UNITS  IN 

120.  CONSTANTS 

121.  E  10000  1  TO  12  21  TO  30  41  TO  52  101  TO  105  120  TO  151  140  TO  151 

122.  E  3800  201  TO  204 

123.  POISSON  .33  1  TO  12  21  TO  30  41  TO  52  101  TO  105  120  TO  131  140  TO  151 

124.  POISSON  .15  201  TO  204 

125.  ALPHA  ,0000128  1  TO  12  21  TO  30  41  TO  52  101  TO  105  120  TO  131  140  TO  1S1 

126.  ALPHA  .0000055  201  TO  204 

127.  UNITS  FT 

128.  DENSITY  .165  1  TO  12  21  TO  30  41  TO  52  101  TO  105  120  TO  131  UO  TO  151 

129.  DENSITY  .150  201  TO  204 

130.  UNITS  IN 

131.  MEMBER  PROP 

152.  1  TO  12  TA  ST  PIPE  00  12  ID  11.5 

133.  21  TO  30  TA  ST  PIPE  00  12  10  11.5 

134.  41  TO  52  TA  ST  PIPE  00  12  ID  11.5 

135.  101  TO  105  TA  ST  PIPE  00  12  ID  11.5 

136.  120  TO  131  TA  SI  PIPE  00  12  ID  11.5 

137.  140  TO  151  TA  ST  PIPE  00  12  ID  11.5 

138.  201  TO  204  PR  IS  YO  24  ZD  24 

139.  LOADING  1  DEAD  LOAD 

140.  SELFWEIGHT 

14t.  LOADING  2  WIND  LOAD 

142.  JOINT  LOADS 

143.  2  TO  12  FZ  3.080 

144.  LOADING  3  LIVE  LOAD 

145.  JOINT  LOADS 

146.  3  5  7  9  11  21  23  25  27  29  31  43  45  47  49  51  FY  -2 

147.  LOADING  4  TEMPERATURE 

148.  TEMP  LOAD 

149.  1  TO  12  21  TO  30  41  TO  52  101  TO  105  120  To  131  140  TO  151  TEMP  100 

150.  201  TO  204  TEMP  100 

151.  LOAD  COMBINATION  5  Ot AD+WINOH 1 VE+TFHP 

152.  1  1  2  1  3  1  4  1 

153.  LOAD  CUHHINATION  6  OrAD^UINDH  I  Vt-11MI’ 

154.  1121314-1 

155.  LOAD  COMBINATION  7  DEA0»L I VE+TEMP 

156.  113141 


157.  LOAD  COMBINATION  8  DEAO< L tVf- TEMP 

158.  1  1  3  1  A  -1 

159.  P£«EOfiM  ANALYSIS 


PROBLEM  STATISTICS 


NUMBER  OE  JOINTS/HEMBER*ELEMENTS/SUPPORTS  =  AV  67/ 
ORIGINAL/FJNAL  BAND-WIDTH  =  37/  6 

TOTAL  PRIMARY  LOAD  CASES  =  A,  TOTAL  DEGREES  Of  FREEDOM 
SIZE  Of  STIFFNESS  MATRIX  =  7992  DOUBLE  PREC.  WORDS 

TOTAL  REQUIRED  DISK  SPACE  =  12.25  MEGA-BYTES 


222 


+♦  PROCESSING  ELEMENT  STIFFNESS  MATRIX. 
♦♦  (PROCESSING  GLOBAL  STIFFNESS  MATRIX. 

PROCESSING  TRIANCaiLAR  FACTORIZATION. 
♦*  CALCULATING  JOINT  DISPLACEMENTS. 

♦+  CALCULATING  ELEMENT  FORCES. 

liO.  PRINT  MEMBER  PROPERTIES  ALL 

MEMBER  PROPERTIES.  UNIT  -  INCH 


10:S3:A9 

10:53:50 

10:53.-50 

10:53:51 

10:53:51 


MEMB 

PROFILE 

AX/ 

12/ 

lY/ 

IX/ 

AY 

A7 

S7 

SY 

1 

SI 

PIP  e 

9.23 

159.33 

159.33 

318.52 

5.5A 

5.54 

26.56 

26.56 

2 

ST 

PIP  £ 

9.23 

159.33 

15V. 3v 

318.52 

S.5A 

5.SA 

26.56 

26.56 

3 

ST 

PIP  E 

9.23 

159.33 

159.33 

318.52 

5.5A 

5.SA 

26.56 

26.56 

A 

ST 

PIP  E 

9.23 

159.35 

159.33 

318.52 

5.5A 

S.5A 

26.56 

26.56 

5 

ST 

PIP  E 

9.23 

159.33 

159.33 

318.52 

5.5A 

5.5A 

26.56 

26.56 

6 

ST 

PIP  E 

9.23 

159.33 

159.33 

318.52 

5.5A 

5.54 

26.56 

26.56 

7 

ST 

PIP  E 

9.23 

159.33 

159.33 

318.52 

5.5A 

5.54 

26.56 

26.56 

8 

ST 

PIP  r 

9.23 

159.33 

159.35 

318.52 

5.5A 

5.54 

26-56 

26.56 

9 

SI 

PIP  1 

9.23 

159.33 

159.33 

318.5? 

5.54 

5.54 

26.  >6 

26.56 

10 

ST 

PIP  t 

9.23 

159.33 

159.33 

318.52 

5.5A 

5.54 

26.56 

26.56 

11 

ST 

PIP  F 

9.23 

159.33 

159.33 

318.52 

5.54 

5.54 

26.56 

26.56 

12 

SI 

PIP  1 

9.23 

159.33 

159.33 

318.52 

5.54 

5.54 

26.56 

26.56 

'1 

SI 

PIP  I 

9.23 

159.33 

159.33 

318.52 

5.54 

5.54 

26.56 

26.56 

22 

SI 

PIP  I 

9.23 

159.33 

159.33 

318.52 

5.54 

5.54 

26.56 

26.56 

ni  4 


r..ir. 


25  ST  PIP  E 

24  ST  PIP  E 


26  ST  PIP  E 

27  ST  PIP  E 

28  ST  PIP  £ 

29  ST  PIP  E 

30  ST  PIP  E 

MEMBER  PROPERTIES.  UNIT 


9-23 

159.33 

159.33 

318.52 

5.54 

5.54 

26.56 

26.56 

9.23 

159.33 

159.33 

318.52 

5.54 

5.54 

26.56 

26.56 

9.23 

159.33 

159.33 

318.52 

5-54 

5.54 

26.56 

26.56 

9.25 

159.33 

159.33 

318.52 

5.54 

5.54 

26.56 

26.56 

9.23 

159.33 

159.33 

318.52 

5.54 

5.54 

26.56 

26.56 

9.23 

159.33 

159.33 

318.52 

5.54 

5.54 

26.56 

26.56 

9.23 

159.33 

159.33 

318.52 

5.54 

5.54 

26.56 

26.56 

9.23 

159.33 

159.33 

318-52 

5.54 

5.54 

26.56 

26.56 

INCH 


I 


MEMB  PROFILE 


AX/ 

AY 


12/  lY/  IX/ 

AZ  S2  SY 


41 

ST 

PIP  £ 

9.23 

5.54 

42 

ST 

PIP  £ 

9.23 

5.54 

43 

ST 

PIP  E 

9.23 

5.54 

44 

ST 

PIP  £ 

9.23 

5.54 

45 

ST 

PIP  E 

9.23 

5.54 

46 

ST 

PIP  E 

9.23 

5.54 

47 

ST 

PIP  E 

9.23 

5.54 

48 

ST 

PIP  E 

9.23 

5.54 

49 

ST 

PIP  E 

9.23 

5.54 

50 

ST 

PIP  E 

9.23 

5.54 

51 

ST 

PIP  £ 

9.23 

5.54 

52 

ST 

PIP  E 

9.23 

5.54 

101 

ST 

PIP  E 

9.23 

5.54 

102 

ST 

PIP  E 

9.23 

5.54 

103 

ST 

PIP  E 

9.23 

5.54 

104 

ST 

PIP  C 

9.23 

5.54 

105 

ST 

PIP  C 

9.23 

5.54 

159.33 

159.33 

318.52 

5.54 

26.56 

26.56 

159.33 

159.33 

318.52 

5.54 

26.56 

26.56 

159.33 

159.33 

318.52 

5.54 

26.56 

26.56 

159.33 

159.33 

318.52 

5.54 

26.56 

26.56 

159.33 

159.33 

318.52 

5.54 

26.56 

26.56 

159.33 

159.33 

318,52 

5.54 

26.56 

26.56 

159.33 

159.33 

318.52 

5.54 

26.56 

26.56 

159.33 

159.33 

318.52 

5.54 

26.56 

26.56 

159.33 

159.33 

318.52 

5.54 

26.56 

26.56 

159.33 

159.33 

318.52 

5.54 

26.56 

26.56 

159.33 

159.33 

318.52 

5.54 

26.56 

26.56 

159.33 

159.33 

318.52 

5.54 

26.56 

26.56 

159.33 

159.33 

318.52 

5.54 

26.56 

26.56 

159.33 

159.33 

318.52 

5.54 

26.56 

26.56 

159.33 

159.33 

318.52 

5.54 

26.56 

26.56 

159.33 

159.33 

318-52 

5.54 

26.56 

26.56 

159.33 

159.33 

318.52 

5.54 

26.56 

26.56 

<■  Cl'// 


120 

ST 

PIP 

e 

V.23 

159.33 

159.33 

318.52 

5. Si 

5.54 

26.56 

26.56 

121 

ST 

PIP 

e 

P.2J 

159.33 

159,33 

318.52 

5.54 

5.54 

26.56 

26.56 

122 

ST 

PIP 

e 

9.23 

159.33 

159.33 

318.52 

5.54 

5.54 

26.56 

26.56 

123 

ST 

PIP 

E 

9.23 

159.33 

159.33 

318.52 

5.54 

5.54 

26.56 

26.56 

124 

ST 

PIP 

E 

9.23 

159.33 

159.33 

318.52 

5,54 

5.54 

26.56 

26.56 

HEWIgR  PfiOPESTieS.  UNIT  -  INCH 


HEK8 

PROFILE 

AX/ 

12/ 

lY/ 

IX/ 

AY 

AZ 

SZ 

SY 

125 

ST 

PIP  E 

9.23 

159.33 

159.33 

318.52 

5.54 

5.54 

26.56 

26.56 

126 

ST 

PIP  E 

9.23 

159.33 

159.33 

318.52 

5.54 

5.54 

26.56 

26.56 

127 

ST 

PIP  E 

9.23 

159.33 

159.33 

318.52 

5.54 

5.54 

26.56 

26.56 

128 

ST 

PIP  E 

9.23 

159.33 

159.33 

318.52 

5.54 

5.54 

26.56 

26.56 

129 

ST 

PIP  E 

9.23 

159.33 

159.33 

318.52 

5.54 

5.54 

26.56 

26.56 

130 

ST 

PIP  E 

9.23 

159.33 

159.35 

318.52 

5.54 

S.54 

26.56 

26.56 

131 

ST 

PIP  e 

9.23 

159.33 

159.33 

318.52 

5.54 

5.54 

26.56 

26.56 

140 

ST 

PIP  E 

9.23 

159.33 

159.33 

318.52 

5.54 

5.54 

26.56 

26.56 

141 

ST 

PIP  E 

9.23 

159.33 

159.33 

316.52 

5.54 

5.54 

26.56 

26.56 

142 

ST 

PIP  E 

9.23 

159.33 

159.33 

318.52 

5.54 

5.54 

26.56 

26.56 

143 

ST 

PIP  E 

9.23 

159.33 

159.33 

318.52 

5.54 

5.54 

26.56 

26.56 

144 

ST 

PIP  E 

9.23 

159.33 

159.33 

318.52 

5.54 

5.54 

26.56 

26.56 

145 

ST 

PIP  E 

9.25 

159.33 

159.33 

318.52 

5.54 

5.54 

26.56 

26.56 

146 

ST 

PIP  C 

9.23 

159.33 

159.33 

318.52 

5.54 

5.54 

26.56 

26.56 

147 

ST 

PIP  E 

9.23 

159.33 

159.33 

318.52 

5.54 

5.54 

26.56 

26.56 

146 

SI 

PIP  e 

9.23 

159.33 

159.33 

318.52 

5.54 

5.54 

26.56 

26.56 

149 

ST 

PIP  E 

9.23 

159.33 

159.33 

318.52 

5.54 

5.54 

26.56 

26.56 

150 

ST 

PIP  E 

9.23 

159.33 

159.33 

318.52 

5.54 

5.54 

26.56 

26.56 

151 

ST 

PIP  t 

9.23 

159.33 

159.35 

318.52 

5.54 

5.54 

26.56 

26.56 

201 

I'RISHAT  1C 

576.00 

2//.48.00 

27648.00 

40554.09 

5/6.00 

5/6.00 

2504.00 

2UI4.00 

?02  PRISHATIC 

576.00 

27648.00  27648.00  40554.09 

576.00 

576.00  2304.00  2504.00 

203  PRISMATIC 

576.00 

27648.00  27648.00  40554.09 

• 

576.00 

576.00  2304.00  2304.00 

MEMBER 

PROPERTIES.  UNIT  - 

INCH 

MEMB 

PROFILE 

AX/ 

12/  IT/  1^7 

AY 

A2  SZ  SY 

304  PRISMATIC 

576.00 

27648.00  27648.00  40554.09 

576.00 

576.00  2304.00  2304.00 

«<**«**' 

»«*•«•  £((0  Of  DATA 

FROM  INTERNAL  STORAGE  . . 

161.  PRINT  MATERIAL  PROPERTIES 

material  PROPERTIES. 

ALL  UNITS  ARE 

-  KIP  IN 

OEN  ALPHA 

MEMBER 

€ 

1 

10000.0 

3759.4 

0.00009549  0.00001280 

2 

10000.0 

3759.4 

0.00009549  0.00001280 

3 

10000.0 

3759.4 

0.00009549  0.00001280 

4 

10000.0 

3759.4 

0.00009549  0.00001280 

5 

10000.0 

3759.4 

0.00009549  0.00001280 

6 

10000.0 

3759.4 

0.00009549  0.00001280 

7 

10000.0 

3759.4 

0.00009549  0.00001280 

8 

10000.0 

3759.4 

0.00009549  0.00001280 

9 

10000.0 

3759.4 

0.00009549  0.00001280 

10 

10000.0 

3759.4 

0.00009549  0.00001280 

11 

10000.0 

3759.4 

0.00009549  0.00001280 

12 

10000.0 

3759.4 

0.00009549  0-00001280 

21 

10000.0 

3759.4 

0.00009549  0.00001280 

22 

10000.0 

3759.4 

0.00009549  0.00001280 

23 

10000.0 

3759.4 

0.00009549  0.00001280 

24 

10000.0 

3759.4 

0.00009549  0.00001280 

25 

10000.0 

3759.4 

0.00009549 

26 

10000.0 

3759.4 

0.00009549  0.00001280 

27 

10000.0 

3759.4 

0.00009549  0.00001280 

2fi 

10000.0 

3759.4 

0,00009549  0.00001280 

2*? 

10000.0 

3759.4 

0.00009549  0.00001280 

30 

10000.0 

3759.4 

0.00009549  0.00001280 

41 

10000.0 

3759.4 

0.00009549  0.00001280 

42 

10000.0 

3759.4 

0.00009549  0.00001280 

43 

10000.0 

3759.4 

0.00009549  0.00001280 

44 

10000.0 

3759.4 

0.00009549  0.00001280 

ii 

40 

10000.0 

3759.4 

0.00009549  0.00001280 

w 

46 

10000.0 

3759.4 

O.0000V54V  0.00001280 

47 

10000.0 

3759.4 

0.00005549  0.00001280 

4S 

10000.0 

3759.4 

0.00009549  0.00001280 

49 

TOOQQ.O 

3759,4 

0.00009549  0. 00001280 

SD 

10000.0 

3759,4 

0.00009549  0.00001280 

51 

10000.0 

3759.4 

0.00009549  0.00001280 

52 

10000.0 

3759.4 

0.00009549  0.00001280 

101 

10000,0 

3759.4 

0.00009549  0.00001280 

10? 

10000.0 

3759.4 

0.00009549  0.00001280 

103 

10000.0 

3759.4 

0.00009549  0.00001280 

lOA 

10000.0 

3759.4 

0,00009549  0.00001280 

105 

10000.0 

3759.4 

0.00009549  0.00001280 

120 

10000.0 

3759.4 

0.00009549  0.00001280 

121 

10000.0 

3759.4 

0.00009549  0.00001280 

122 

10000.0 

3759.4 

0.00009549  0.00001280 

KATERIAL 

WIOPERTIES. 

all  omits  are  -  KIP  IN 

OEM  ALPHA 

MEMBER 

E 

125 

IQOOfl.O 

3759.4 

0.00009549  0.00001280 

124 

10000.0 

3759.4 

0.00009549  0.00001280 

125 

10000.0 

3759.4 

0.00009549  0.00001280 

126 

10000.0 

3759.4 

0.00009549  0.00001280 

127 

10000.0 

3759.4 

0.00009549  0.00001280 

10000.0 

3759.4 

0.00009549  0.00001280 

129 

10000.0 

3759.4 

0.00009549  0.00001280 

130 

10000.0 

3759.4 

0.00009549  0.00001280 

151 

1000Q.0 

3759.4 

0.00009549  0,00001280 

140 

10000.0 

3759.4 

0.00009549  0.00001280 

141 

10000.0 

3759.4 

0.00009549  0.00001280 

142 

10000.0 

3759.4 

0.00009549  0.00001280 

143 

10000.0 

3759.4 

0.00009549  0.00001280 

144 

10000.0 

3759.4 

0.00009549  0.00001280 

I4«i 

10000.0 

3759.4 

0.00009549  0.00001280 

146 

10000.0 

3759.4 

0.00009549  0.00001280 

147 

10000.0 

3759.4 

0.00009549  0,00001280 

148 

10000.0 

3759.4 

0.00009549  0.00001280 

149 

10000.0 

3759.4 

0.00009549  0.00001280 

150 

10000.0 

3759.4 

0.00009549  0.00001280 

151 

10000.0 

3759.4 

0.00009549  0.00001280 

?ni 

3600.0 

1565.2 

0.00008681  0.00000550 

202 

3600.0 

1565.2 

0.0000868?  0.00000550 

?03 

3600.0 

1565.2 

0.00008681  0.00000550 

204 

3600.0 

1565.2 

0.00008681  0.00000550 

£ND  OF  0A7A  F 


ROM  INICRNAL  STORAGE 


^6^.  PRINT 

JOIN  COORDINATES 

JOINT  COORDINATES 

• 

COORDINATES  ARE  IN  UNIT 

JOINT 

X 

Y 

7 

1 

348.000 

0.000 

0.000 

2 

336.142 

90.069 

0.000 

3 

301 .376 

174.000 

0.000 

i 

246.073 

246.073 

0.000 

5 

174.000 

301.376 

0.000 

6 

90.069 

336.143 

0.000 

7 

O.OO': 

348.000 

Q.OOO 

8 

-90.069 

336.142 

0.000 

9 

-174.000 

301.376 

0.000 

10 

-246.073 

246.073 

0.000 

11 

-301.378 

174.000 

0.000 

12 

-336.143 

90.069 

0.000 

13 

-348.000 

0.000 

0.000 

21 

220.231 

59.011 

54.000 

22 

197.454 

114.000 

54.000 

23 

161.220 

161 .220 

54.000 

24 

114.000 

197.454 

54.000 

25 

59.011 

220.231 

54.000 

26 

0.000 

228.000 

54.000 

27 

-59.011 

220.231 

54.000 

28 

-114.000 

197.454 

54.000 

29 

-161.220 

161.220 

54.000 

30 

-197.454 

114.000 

54.000 

31 

-220.231 

59.011 

54.000 

41 

348.000 

0.000 

108.000 

42 

336.142 

90,069 

108.000 

43 

301.376 

174.000 

108.000 

44 

246.073 

246.073 

108.000 

45 

174.000 

301.376 

108.000 

46 

90.069 

336.143 

108.000 

47 

0.000 

348.000 

108.000 

48 

-90.069 

336.142 

108.000 

49 

-174.000 

301.376 

108.000 

50 

-246-073 

246.073 

108.000 

51 

-301.378 

174.000 

108.000 

52 

-336.143 

90.069 

108.000 

53 

-348.000 

0.000 

108.000 

101 

348.000 

-132.000 

0.000 

113 

-348.000 

-132.000 

0.000 

141 

348.000 

-132.000 

108.000 

153 

-348.000 

-132.000 

108.000 

end  or  DATA 

fBOM  INIERKAL 

STORAGf  •♦••♦•»*** 

«  * 

• 

ItxJ.  PR1«T  MEMBER  STRESS 


member  stresses 
all  imiTS  ARE  KIP  /SO  IN 
mens  id  sect  axial  8EN0-Y 


1  1  .0 

1.00 

2  .0 

1.00 

3  .0 

1.00 

4  .0 

1.00 

5  .0 

1.00 

6  .0 

1.00 

7  .0 
1.00 

8  .0 
1.00 

2  1  .0 

1.00 

2  .0 
1.00 

3  .0 
1.00 

4  .0 

1.00 

5  .0 
1.00 

6  .0 
1.00 

7  .0 
1.00 

8  .0 
1.00 

3  1  .0 

1.00 

2  .0 
1.00 

3  .0 
1.00 

4  .0 
1.00 

'j  .0 
1  .00 

6  .0 
1 .00 


END-Z 

COMBINED 

SHEAR -T 

SHEAR -1 

0.2 

0.3 

0-0 

0.0 

0.5 

0.4 

0.0 

0.0 

4.6 

9.2 

0.6 

0.3 

7.5 

10.7 

0.6 

0.3 

0.9 

1.6 

0.1 

0.0 

1.7 

2.5 

0.1 

0.0 

0.8 

1.1 

0.0 

0.0 

0.8 

1.1 

0.0 

0.0 

2.8 

7.5 

0.5 

0.3 

6.3 

9.0 

0.5 

0.3 

4.4 

8.1 

0.5 

0.3 

4.7 

6.8 

0.5 

0.3 

1.9 

2.4 

0.2 

0.0 

1.2 

1.7 

0.2 

0.0 

0.2 

1.5 

0.2 

0.0 

2.9 

4.0 

0.2 

0.0 

0.3 

0.4 

0.0 

0.0 

0.2 

0.3 

0.0 

0.0 

7.5 

10.7 

0.7 

0.3 

5.7 

9.9 

0.7 

0.3 

1.7 

2.5 

0.2 

0.0 

1.7 

2.4 

0.2 

0.0 

0.8 

1.1 

0.1 

0.0 

1.6 

1.9 

0.1 

0.0 

6.3 

8.9 

0.6 

0.3 

5.4 

9.2 

0-6 

0.3 

4.7 

6.8 

0.4 

0.2 

2.2 

5.9 

0.4 

0.2 

1.2 

1.7 

0.1 

0.0 

0.3 

0.9 

0.1 

0.0 

2.9 

4.0 

0.5 

0.0 

5.5 

4.6 

0.3 

0.0 

0.2 

0.3 

0.0 

0.0 

0.1 

0.2 

0.0 

0.0 

2.8 

9.6 

0.3 

0.5 

3.1 

5.2 

0.3 

0.5 

1.2 

1.6 

0.1 

0.0 

0.9 

1.3 

0.1 

0.0 

1.6 

2.5 

0.2 

0.0 

1.7 

2.5 

0-2 

0.0 

5.0 

10. f! 

o,<. 

0.5 

5.7 

6.  1 

0 . 4 

0.5 

0.1 

7.6 

0.0 

0.5 

0.4 

2.2 

C.P 

0.5 

HEMBER  STRESSES 


AU  UNITS  ARE  KIP  /SQ  IN 
HEMS  LO  SECT  AXIAL  8EN0-Y 


7 

.0 

0.3 

T 

C.O 

1.00 

0.3 

T 

0,0 

8 

.0 

1.4 

C 

0.0 

1.00 

1.4 

c 

0.0 

1 

.0 

0.1 

c 

0.0 

1.00 

0.1 

c 

0.0 

2 

.0 

1.5 

T 

2.3 

1.00 

1.5 

T 

1.3 

3 

.0 

0.5 

C 

0.0 

1.00 

0.5 

c 

0.0 

A 

.0 

0.9 

T 

0.0 

1.00 

0,9 

T 

0.0 

5 

.0 

1.8  T 

2.3 

1.00 

1.8 

T 

1.3 

6 

.0 

0.1 

T 

2.3 

1.00 

0.1 

T 

1,3 

7 

.0 

0.3  T 

0.0 

1.00 

0.3 

T 

0.0 

8 

.0 

1.4 

C 

0.0 

1.00 

1.4 

C 

0.0 

1 

.0 

0.1 

c 

0.0 

1.00 

0.1 

c 

0.0 

2 

.0 

0.6 

T 

4.2 

1.00 

0.6 

T 

3.0 

3 

.0 

0.4 

C 

0.0 

1.00 

0.4 

C 

0.0 

4 

.0 

1.2 

T 

0.0 

1.00 

1.2 

T 

0.0 

5 

.0 

1.4 

T 

4,2 

1.00 

1.4 

T 

3.0 

6 

.0 

1.1 

C 

4.3 

1.C0 

1.1 

C 

3.0 

7 

.0 

0.7 

T 

0.0 

1.00 

0.7 

T 

0.0 

8 

.0 

1.7  C 

0.0 

1.00 

1.7 

C 

0.0 

1 

.0 

0.1 

C 

0.0 

1.00 

0.1 

C 

0.0 

2 

.0 

0.6 

T 

3.1 

1.00 

0.6 

T 

0.1 

3 

.0 

0.4 

C 

0.0 

1.00 

0.4 

C 

0.0 

A 

.0 

1.2 

T 

0.0 

1.00 

1.2 

T 

0.0 

;no-2 

C0H8INED 

SHEAR -T 

SHEAR -2 

0.2 

0.6 

0.1 

0.0 

0.6 

1.0 

0.0 

0.0 

2.9 

4.4 

0.3 

0.0 

2.7 

4.1 

0.3 

0.0 

0.1 

0.2 

0.0 

0.0 

0.1 

0.1 

0.0 

0.0 

3.1 

5.3 

0.3 

0.0 

3.5 

5.3 

0.3 

0.0 

0.9 

1.4 

0.1 

0.0 

0.9 

1.4 

0.1 

0.0 

1.7 

2.5 

0.2 

0.0 

2.5 

3.4 

0.2 

0.0 

3.7 

6.2 

0.5 

0.0 

5.1 

7.1 

0.5 

0.0 

0.4 

2.4 

0.0 

0.1 

0.1 

1.4 

0.0 

0.1 

0.6 

1.0 

0.1 

0.0 

1.5 

1.9 

0.1 

0.0 

2.7 

4.1 

0.3 

0.0 

3.5 

4.9 

0.3 

0.0 

0.1 

0.2 

0.0 

0.0 

0.1 

0.2 

0.0 

0.0 

1.4 

5.1 

0.1 

0.4 

0.8 

3.8 

0.1 

0.4 

0.9 

1.3 

-.1 

0.0 

0.8 

1.2 

0.1 

0.0 

2.6 

3.8 

0.3 

0.0 

2.3 

3.5 

0.3 

0.0 

3.0 

6.6 

0.3 

0.4 

2.2 

5.1 

0.3 

0.4 

2.2 

5.9 

0.2 

0.4 

2.4 

4.9 

0.2 

0.4 

1.6 

2.4 

0.2 

0.0 

1.4 

2.1 

0.2 

0.0 

3.6 

5.3 

0.4 

0.0 

3.2 

5.0 

0.4 

0.0 

0.1 

0.2 

0.0 

0.0 

0.1 

0.1 

0.0 

0,0 

0.8 

3.9 

0.2 

0.2 

2.1 

2.7 

0.2 

0.2 

0.8 

1.2 

0.1 

0.0 

0.9 

1.3 

0.1 

0.0 

2.3 

3.5 

0.3 

0.0 

3.0 

4.2 

0.3 

0.0 

1) 


NENSER  STRESSES 


ALL  UNITS 

ARE  KIP 

/so  IN 

HEN6  LD 

SECT 

AXIAL 

BEMO-r 

5 

.0 

1.4  T 

3.2 

1.00 

1.4  T 

0.1 

6 

.0 

1.1  c 

3.1 

1.00 

1.1  c 

0.1 

7 

.0 

0.7  T 

0.0 

1.00 

0.7  T 

0.0 

.0 

1.7  C 

0.0 

1.00 

1.7  C 

0.0 

7  1 

.0 

0.1  C 

0.0 

1.00 

0.1  C 

0.0 

2 

.0 

0.6  T 

0.1 

1.00 

0,6  T 

3.1 

3 

.0 

0.4  C 

0.0 

1.00 

0.4  C 

0.0 

4 

.0 

1.2  T 

0-0 

1.00 

1.2  T 

0.0 

5 

.0 

1.4  T 

0.1 

1.00 

1.4  T 

3.2 

6 

.0 

1.1  C 

0.1 

1.00 

1.1  C 

3.1 

7 

.0 

0.7  T 

0.0 

1.00 

0.7  T 

0.0 

fi 

.0 

1.7  C 

0.0 

1.00 

1.7  C 

0.0 

8  1 

.0 

0.1  C 

0.0 

1.00 

0.1  C 

0.0 

2 

.0 

0.6  T 

3.0 

1.00 

0,6  T 

4.2 

3 

.0 

0.4  C 

0.0 

1.00 

0.4  C 

0.0 

4 

.0 

1.2  T 

0.0 

1.00 

1.2  T 

0.0 

5 

.0 

1.4  I 

3.0 

1.00 

1.4  I 

4.2 

6 

.0 

1.1  C 

3.0 

1.00 

1.1  c 

4.3 

7 

.0 

0.7  T 

0.0 

1.00 

0.7  T 

0.0 

8 

.0 

1.7  C 

0.0 

1.00 

1.7  C 

0.0 

9  1 

.0 

0.1  c 

0.0 

1.00 

0.1  c 

0.0 

2 

.0 

1.5  T 

1.3 

1.00 

1.5  1 

2.3 

m-z 

COMBINED 

SHEAR -Y 

SHEAR -7 

2.2 

5.2 

0.3 

0.2 

4.1 

5.4 

0.3 

0.2 

2.4 

5.0 

0.2 

0.2 

1.9 

3.0 

0.2 

0.2 

1.4 

2.1 

0.2 

0.0 

2.0 

2.7 

0.2 

0.0 

3.2 

5.0 

0.4 

0.0 

4.0 

5.7 

0.4 

0.0 

0.1 

0.1 

0.0 

0.0 

0.1 

0.2 

0.0 

0.0 

2.1 

2.7 

0.2 

0.2 

0,8 

3.9 

0.2 

0.2 

0.9 

1.3 

0.1 

0.0 

0.8 

1.2 

0.1 

0.0 

3.0 

4.2 

0.3 

0.0 

2.3 

3.5 

0.3 

0.0 

4.1 

5.4 

0.3 

0.2 

2.2 

5.2 

0.3 

0.2 

1.9 

3.0 

0.2 

0.2 

2.4 

5.0 

0.2 

0.2 

2.0 

2.7 

0.2 

0.0 

1.4 

2.1 

0.2 

0.0 

4.0 

5.7 

0.4 

0.0 

3.2 

5.0 

0.4 

0.0 

0.1 

0.2 

0.0 

0.0 

0.1 

0.2 

0.0 

0.0 

0.8 

3.8 

0.1 

0.4 

1.4 

5.1 

0.1 

0.4 

0.8 

1.2 

0.1 

0.0 

0.9 

1.3 

0.1 

0.0 

2.3 

3.5 

0.3 

0.0 

2.6 

3.8 

0.3 

0.0 

2.2 

5.1 

0.3 

0.4 

3.0 

6.6 

0.3 

0-4 

2.4 

4.9 

0.2 

0.4 

2.2 

5.9 

0.2 

0.4 

1.4 

2.1 

0.2 

0.0 

1.6 

2.4 

0.2 

0.0 

3.2 

5.0 

0.4 

0.0 

3.6 

5.3 

0.4 

0.0 

0.1 

0.1 

0.0 

0.0 

0.1 

0.2 

0.0 

0.0 

3.5 

5.3 

0.3 

0.0 

3.1 

5.3 

0.3 

0.0 

f>U\e  1) 


HEHBER  STRESSES 


ALL  UNITS  ARE  KIP  /SQ  IN 


LO  SECT 


BENO-Y  BENO-Z  COMBINED  SHEAR-Y  SMEAR-2 


3 

.0 

0.5  C 

0.0 

0.9 

1.A 

1.00 

0.5  C 

0.0 

0.9 

1.A 

4 

.0 

0.0  T 

0.0 

2.5 

3.A 

1.00 

0.9  T 

0.0 

1.7 

2.5 

S 

.0 

1.8  T 

1.3 

5.1 

7.1 

1.00 

1.8  T 

2.3 

3.7 

6.2 

6 

.0 

0.1  T 

1.3 

0.1 

l.A 

1.00 

0.1  T 

2.3 

O.A 

2.A 

7 

.0 

0.3  T 

0.0 

1.5 

1.9 

1.00 

0.3  T 

0.0 

0.6 

1.0 

8 

.0 

1.A  C 

0.0 

3.5 

4.9 

1.00 

1.A  C 

0.0 

2.7 

A.1 

1 

,0 

0.1  C 

0.0 

0.1 

0.2 

1.00 

0.1  C 

0.0 

0.2 

0.3 

2 

.0 

1.5  T 

2.0 

3.1 

5.2 

1.00 

1.5  T 

7.6 

2.8 

9.6 

3 

.0 

0.5  C 

0.0 

0.9 

1.3 

1.00 

0.5  C 

0.0 

1.2 

1.6 

A 

.0 

0.9  T 

0.0 

1.7 

2.5 

1.00 

0.9  T 

0.0 

1.6 

2.5 

5 

.0 

1.9  T 

2.0 

3.7 

6.1 

1.00 

1.8  T 

7.6 

3.0 

10.0 

6 

.0 

0.1  T 

2.0 

O.A 

2.2 

1.00 

0.1  T 

7.5 

0.1 

7.6 

7 

.0 

0.3  r 

0.0 

0.6 

1.0 

1.00 

0.3  T 

0.0 

0.2 

0.6 

8 

.0 

1.A  C 

0.0 

2.7 

A.1 

1.00 

1.A  C 

0.0 

2.9 

A.  A 

1 

.0 

0.1  C 

0.0 

0.2 

0.3 

1.00 

0.1  C 

0.0 

0.3 

O.A 

2 

.0 

3.1  T 

3.7 

5.7 

9.9 

1.00 

3.1  T 

1.3 

7.5 

10.7 

3 

.0 

0.7  C 

0.1 

1.7 

2.A 

1.00 

0.7  C 

0.0 

1.7 

2.5 

A 

.0 

0.3  T 

0.3 

1.6 

1.9 

1.00 

0.3  T 

0.1 

0.8 

1.1 

S 

,0 

2.5  T 

3.8 

5.  A 

9.2 

1.00 

2.5  T 

1.2 

6.3 

8.9 

6 

.0 

1.9  T 

3.3 

2.2 

5.9 

1.00 

1.9  T 

1.3 

A. 7 

6.8 

7 

.0 

0.5  C 

0.1 

0.3 

0.9 

1.00 

0.6  C 

0.1 

1.2 

1.7 

e 

.0 

1.1  C 

O.A 

3.5 

4.6 

1.00 

1.1  C 

0.0 

2.9 

A.O 

1 

.0 

0.1  C 

0.0 

0.3 

0.4 

1.00 

0.1  c 

0.0 

0.2 

0.3 

MENBEft  STRESSES 


AU  UNITS  ARE  KIP  /SQ  IN 


HEI«  LO  SECT 

2  ,0 
1,00 

3  .0 

1.00 

A  .0 

1.00 

5  .0 
1.00 

6  .0 

1.00 

7  .0 

1.00 

8  .0 

1.00 

21  1  .0 

1.00 

2  .0 
1.00 

3  .0 

1.00 

4  .0 

1.00 

5  .0 
1.00 

6  .0 
1.00 

7  .0 
1.00 

8  .0 

1.00 

22  1  -0 
1.00 

2  .0 
1.00 

3  .0 
1.00 

4  .0 
1.00 

5  .0 
1.00 

6  .0 
1.00 

7  .0 
1.00 

8  .0 
1.00 


AXIAL 

BEND-Y 

beko-z 

CONS I NED 

SHEAR-' 

3.1  T 

1.5 

7.5 

10.7 

0.6 

3.1  T 

4.1 

4.6 

9.2 

0.6 

0.7  C 

0.0 

1.7 

2.5 

0.1 

0.7  C 

0.2 

0.9 

1.6 

0.1 

0.3  T 

0.1 

0.8 

1-1 

0.0 

0,3  T 

0.1 

0.8 

1.1 

0.0 

2.5  T 

1.4 

6.3 

9.0 

0.5 

2.5  T 

4,1 

2.8 

7.5 

0.5 

1.9  T 

1.5 

4.7 

6.8 

0.5 

1.9  T 

4.4 

4.4 

8.1 

0.5 

0.5  C 

0.1 

1.2 

1.7 

0.2 

0.6  C 

0.1 

1.9 

2.4 

0.2 

1.2  C 

0.0 

2.9 

4.0 

0.2 

1.2  C 

0.3 

0.2 

1.5 

0.2 

0.1  C 

0.0 

0.1 

0.2 

0,0 

0.1  C 

0.0 

0.1 

0.2 

0.0 

0.0  C 

0.1 

0.0 

0.2 

0.0 

0.0  C 

1.1 

0.0 

1.1 

0.0 

0,5  C 

0.0 

0.8 

1.3 

0.1 

0,5  C 

0.0 

0.6 

1.1 

0.1 

1.6  C 

0.0 

1.5 

3,1 

0.3 

1.6  C 

0.0 

2.5 

4.2 

0.3 

2.2  C 

0.1 

2.4 

4.7 

0.5 

2.2  C 

1.1 

3.3 

5.7 

0.5 

1.0  T 

0.1 

0.6 

1.6 

0.2 

1.0  T 

1.1 

1.8 

3.1 

0.2 

2.2  C 

0.0 

2.4 

4.6 

0.5 

2.2  C 

0.0 

3,3 

5.5 

0.5 

1.1  T 

0.0 

0.6 

1.7 

0.2 

1.1  T 

0.0 

1.8 

2.9 

0.2 

0.1  C 

0,0 

0.1 

0.2 

0.0 

0.1  C 

0.0 

0.1 

0.2 

0.0 

0.0  C 

0.8 

0.0 

0.8 

0.0 

0.0  C 

1,7 

0.0 

1.7 

0.0 

0.5  C 

0.0 

0.6 

1.1 

0.1 

0.5  C 

0.0 

0.6 

1.1 

0.1 

1.6  C 

0.0 

2.5 

4.2 

0.4 

1.6  C 

0.0 

2.3 

3.9 

0.4 

2.2  C 

0.8 

3.3 

5.6 

0.5 

2.2  C 

1.7 

3.0 

5.7 

0.5 

1.0  T 

0.8 

1.8 

3.0 

0.3 

1,0  T 

1.7 

1.6 

3.3 

0.3 

2.2  C 

0.0 

3.3 

5.5 

0.5 

2.2  C 

0.0 

3.0 

5.2 

0.5 

1.0  T 

0.0 

1.8 

2.8 

0.3 

1.1  T 

0.0 

1.6 

2.6 

0.3 

SHEAR -Z 


0.3 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.1 

0.0 

0.0 

0.0 

0.0 
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BENO-T 

8EH0-Z 
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SHEAR 'Y 

SHEAR -Z 

23  1  .0 

0.0  C 

0.0 

0.0 

0.0 

0.0 

0.0 

1.00 

0.0  C 

0.0 

0.0 

0.1 

0.0 

0.0 

2  .0 

0.0  C 

1.9 

0.0 

2.0 

0.0 

0.1 

1.00 

0.0  C 

0.1 

0.0 

0.1 

0.0 

0.1 

3  .0 

0.2  C 

0.0 

0.4 

0.6 

0.1 

0.0 

1.00 

0.2  C 

0.0 

0.3 

0.5 

0.1 

0.0 

4  .0 

2.9  C 

0.0 

3.4 

6.3 

0.6 

0.0 

1.00 

2.9  C 

0.0 

4.4 

7-3 

0.6 

0.0 

5  .0 

3.2  C 

1.9 

3.8 

7.4 

0.7 

0.1 

1.00 

3.2  C 

0.1 

4.8 

8.0 

0.7 

0.1 

6  .0 

2.6  T 

1.9 

3.0 

6.2 

0.6 

0.1 

1.00 

2.6  T 

0.1 

4.0 

6.6 

0.6 

0.1 

7  .0 

3.2  C 

0.0 

3.7 

6.9 

0.7 

0.0 

1.00 

3.2  C 

0.0 

4.7 

7.9 

0.7 

0.0 

8  .0 

2.6  T 

0.0 

3.0 

5.7 

0.6 

0.0 

1.00 

2.6  T 

0.0 

4.1 

6.7 

0.6 

0.0 

24  1  .0 

0.0  C 

0.0 

0.0 

0.1 

0.0 

0.0 

1.00 

0.0  C 

0.0 

0.0 

0.1 

0.0 

0.0 

2  .0 

0.0  C 

O.S 

0.0 

0.5 

0.0 

0.1 

1.00 

0.0  C 

1.4 

0.0 

1.4 

0.0 

0.1 

3  .0 

0.2  C 

0.0 

0.3 

0.5 

0.1 

0.0 

1.00 

0.2  C 

0.0 

0.3 

0.6 

0.1 

0.0 

4  .0 

2.9  C 

0.0 

4.4 

7.3 

0.6 

0.0 

1.00 

2.9  C 

0.0 

3.6 

6.5 

0,6 

0.0 

5  .0 

3.2  C 

0.5 

4.8 

8.0 

0.7 

0.1 

1.00 

3.2  C 

1.4 

4.1 

7.5 

0.7 

0.1 

6  .0 

2.6  T 

0.5 

4.0 

6.7 

0.6 

0.1 

1.00 

2.6  T 

1.4 

3.2 

6.1 

0.6 

0.1 

7  .0 

3.2  C 

0.0 

4.7 

7.9 

0.7 

0.0 

1.00 

3.2  C 

0.0 

4.0 

7.2 

0.7 

0.0 

8  .0 

2.6  T 

0.0 

4.1 

6.7 

0.6 

0.0 

1.00 

2.6  T 

0.0 

3.3 

5.9 

0.6 

0.0 

25  1  .0 

0.0  C 

0.0 

0.0 

0.0 

0.0 

0.0 

1.00 

0.0  C 

0.0 

0.0 

0.0 

0.0 

0.0 

2  .0 

0.0  C 

0.8 

0.0 

0.8 

0.0 

0.0 

1.00 

0.0  C 

0.8 

0.1 

0.8 

0.0 

0.0 

3  .0 

0.1  C 

0.0 

0.2 

0.2 

0.0 

0.0 

1.00 

0.1  c 

0.0 

0.0 

0.1 

0.0 

0.0 

4  .0 

3.4  C 

0.0 

4.0 

7.4 

0.7 

0.0 

1.00 

3.4  C 

0.0 

5.1 

8.5 

0.7 

0.0 

5  .0 

3.5  C 

0.8 

4.2 

7.8 

0.7 

0.0 

1.00 

3.5  C 

0.8 

5.1 

8.6 

0.8 

0.0 

6  .0 

3.3  T 

0.8 

3.8 

7.2 

0.7 

0.0 

1.00 

3.3  T 

0.8 

5.1 

8.4 

0.7 

0.0 

• 

p 
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MENS  10 

SECT 

AXIAL 

BEHO-Y 

BENO'Z 

COMBINED 

7 

.0 

3.4  C 

0.0 

4.2 

7.6 

1.00 

3.4  C 

0.0 

5.1 

8.5 

8 

.0 

3.3  T 

0.0 

3.9 

7.2 

1.00 

3.3  T 

0.0 

5.2 

8.5 

26  1 

.0 

0.0  T 

0.0 

0.0 

0.0 

1.00 

0.0  T 

0.0 

0.0 

0.0 

2 

.0 

0.0  C 

0.8 

0.1 

0.8 

1.00 

0.0  C 

0.8 

0.0 

0.8 

3 

.0 

0.1  C 

0.0 

0.0 

0.1 

1.00 

0.1  C 

0.0 

0.2 

0.2 

4 

.0 

3.4  C 

0.0 

5.1 

8.5 

1.00 

3.4  C 

0.0 

4.0 

7.4 

5 

.0 

3.5  C 

0.8 

5.1 

8.6 

1.00 

3.5  C 

0.8 

4.2 

7.8 

6 

.0 

3.3  T 

0.8 

5.1 

8.4 

1.00 

3.3  T 

0.8 

3.8 

7.2 

7 

.0 

3.4  C 

0.0 

5.1 

8.5 

1.00 

3.4  C 

0.0 

4.2 

7.6 

8 

.0 

3.3  T 

0.0 

5.2 

8.5 

1.00 

3.3  T 

0.0 

3.9 

7.2 

27  1 

.0 

0.0  C 

0.0 

0.0 

0.1 

1.00 

0.0  C 

0.0 

0.0 

0.1 

2 

.0 

0.0  c 

1.4 

0.0 

1.4 

1.00 

0.0  c 

0.5 

0.0 

0.5 

3 

.0 

0.2  C 

0.0 

0.3 

0.6 

1.00 

0.2  C 

0.0 

0.3 

0.5 

4 

.0 

2.9  C 

0.0 

3.6 

6.5 

1.00 

2.9  C 

0.0 

4.4 

7.3 

5 

.0 

3.2  C 

1.4 

4.1 

7,5 

1.00 

3.2  C 

0.5 

4.8 

8.0 

6 

.0 

2.6  T 

1.4 

3.2 

6.1 

1.00 

2.6  T 

0.5 

4.0 

6.7 

7 

.0 

3.2  C 

0.0 

4.0 

7.2 

1.00 

3.2  C 

0.0 

4.7 

7.9 

8 

.0 

2.6  T 

0.0 

3.3 

5.9 

1.00 

2.6  T 

0.0 

4.1 

6.7 

28  1 

.0 

0.0  C 

0.0 

0.0 

0.1 

1.00 

0.0  C 

0.0 

0.0 

0.0 

2 

.0 

0.0  C 

0.1 

0.0 

0.1 

1.00 

0.0  C 

1.9 

0.0 

2.0 

3 

.0 

0.2  C 

0.0 

0.3 

0.5 

1.00 

0.2  C 

0.0 

0.4 

0.6 

4 

.0 

2.9  C 

0.0 

4.4 

7.3 

1.00 

2.9  C 

0.0 

5.4 

6.3 

SHEAR -T  SHEAR -Z 


0.8  0.0 

0.7  0.0 

0.7  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0.7  0.0 

0.7  0.0 

0.8  0.0 

0.7  0.0 

0.7  0.0 

0.7  0.0 

0.8  0.0 

0.7  0.0 

0.7  0.0 

0.7  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.1 

0.0  0.1 

0.1  0.0 

0.1  0.0 

0.6  0.0 

0.6  0.0 

0.7  0.1 

0.7  0.1 

0.6  0.1 

0.6  0.1 

0.7  0.0 

0.7  0.0 

0.6  0.0 

0.6  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.1 

0.0  0.1 

0.1  0.0 

0.1  0.0 

0.6  0.0 

0.6  0.0 
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NEM8Elt  STRESSES 

ALL  UNITS  ARE  KIP 

/so  IN 

'  • 

)«MB  Lt> 

SECT 

AXIAL 

BENO-Y 

BENO'Z 

COMBINED 

SHEAR-Y 

SHEAR -Z 

5 

.0 

3.2  C 

0.1 

4.8 

8.0 

0.7 

0.1 

1.00 

3.2  C 

1.9 

3.8 

7.4 

0.7 

0.1 

6 

.0 

2.6  r 

0.1 

4.0 

6.6 

0.6 

0.1 

1.00 

2.6  T 

1.9 

3.0 

6.2 

0.6 

0.1 

7 

.0 

3.2  C 

0.0 

4.7 

7.9 

0.7 

0.0 

1.00 

3.2  C 

0.0 

3.7 

6.9 

0.7 

0.0 

a 

.0 

2.6  T 

0.0 

4.1 

6,7 

0.6 

0.0 

1.00 

2.6  T 

0.0 

3.0 

5.7 

0.6 

0.0 

29  t 

.0 

0.1  C 

0.0 

0.1 

0.2 

0.0 

0.0 

1.00 

0.1  C 

0.0 

0.1 

0.2 

0.0 

0.0 

2 

.0 

0.0  C 

1.7 

0.0 

1.7 

0.0 

0.1 

1.00 

0.0  C 

0.8 

0.0 

0.8 

0.0 

0.1 

3 

.0 

0.5  C 

0.0 

0.6 

1.1 

0.1 

0.0 

1.00 

0.5  C 

0.0 

0.6 

1.1 

0.1 

0.0 

4 

.0 

1.6  C 

0.0 

2.3 

3.9 

0.4 

0.0 

1.00 

1.6  C 

0.0 

2.5 

4.2 

0.4 

0.0 

5 

.0 

2.2  C 

1.7 

3.0 

5.7 

0.5 

0.1 

1.00 

2.2  C 

0.8 

3.3 

5.6 

0.5 

0.1 

6 

.0 

1.0  T 

1.7 

1.6 

3.3 

0.3 

0.1 

1.00 

1.0  T 

0.8 

1.8 

3.0 

0.3 

0.1 

7 

.0 

2.2  C 

0.0 

3.0 

5.2 

0.5 

0.0 

1.00 

2.2  C 

0.0 

3.3 

5.5 

0.5 

0.0 

B 

.0 

1.1  T 

0.0 

1.6 

2.6 

0.3 

0.0 

1.00 

1.0  T 

0.0 

1.8 

2.8 

0.3 

0.0 

30  1 

.0 

0.1  C 

0.0 

0.1 

0.2 

0.0 

0.0 

1.00 

0.1  C 

0.0 

0.1 

0.2 

0.0 

0.0 

2 

.0 

0.0  C 

1.1 

0,0 

1.1 

0.0 

0.1 

1.00 

0.0  C 

0.1 

0.0 

0.2 

0.0 

0.1 

3 

.0 

0.5  C 

0.0 

0.6 

1.1 

0.1 

0.0 

1.00 

0.5  C 

0.0 

0.8 

1.3 

0.1 

0.0 

4 

.0 

1.6  C 

0.0 

2.5 

4.2 

0.3 

0.0 

1.00 

1.6  C 

0.0 

1.5 

3.1 

0.3 

0.0 

5 

.0 

2.2  C 

1,1 

3.3 

5.7 

0.5 

0.1 

1.00 

2.2  C 

0.1 

2.4 

4.7 

0.5 

0.1 

6 

.0 

1.0  T 

1.1 

1.8 

3.1 

0.2 

0.1 

1.00 

1.0  T 

0.1 

0.6 

1.6 

0.2 

0.1 

7 

.0 

2.2  C 

0.0 

3.3 

5.5 

0.5 

0.0 

1.00 

2.2  C 

0.0 

’.4 

4.6 

0.5 

0.0 

8 

.0 

1.1  T 

0.0 

1.8 

2.9 

0.2 

0.0 

1.00 

1.1  T 

0.0 

0.6 

1.7 

0.2 

0.0 

41  1 

.0 

0.1  C 

0.0 

0.2 

0.3 

0.0 

0.0 

1.00 

0.1  C 

0.0 

0.3 

0.4 

0,0 

0.0 

2 

.0 

3.1  C 

1.7 

4.6 

7.9 

0.6 

0.0 

1.00 

3.1  C 

1.2 

7.5 

10.7 

0.6 

0.0 

• 

MEMBER  STRESSES 

ALL  UNITS 

ARE  KIP 

/so  IH 

[ 

MEMB  LO 

SECT 

AXIAL 

BENO-T 

SEND -2 

COHSINEO 

SHEAR 'Y 

SHEAR -Z 

• 

3 

.0 

0.7  C 

0.2 

0.9 

1.6 

0.1 

0.0 

1.00 

0.7  C 

0.0 

1.7 

2.5 

0.1 

0.0 

A 

.0 

0.3  T 

0.1 

0.8 

1.1 

0.0 

0.0 

1.00 

0.3  T 

0.1 

0.8 

1.1 

0.0 

0,0 

5 

.0 

3.6  C 

1.7 

6.5 

10.3 

0.8 

0.0 

1.00 

3.6  C 

1.0 

8.7 

12.4 

0.8 

0.0 

6 

.0 

4.2  C 

1.4 

4.8 

9.2 

0.8 

0.0 

1.00 

4.2  C 

1.2 

10.4 

14.7 

0.8 

0.0 

7 

.0 

0.6  C 

0.1 

1.9 

2.4 

0.2 

0.0 

1.00 

O.S  C 

0.1 

1.2 

1.7 

0.2 

0.0 

a 

.0 

1.2  C 

0.3 

0.2 

1.5 

0.2 

0.0 

1.00 

1.2  C 

0.0 

2.9 

4.0 

0.2 

0.0 

42  1 

-0 

0.1  C 

0.0 

0.3 

0.4 

0.0 

0.0 

1,00 

0.1  C 

0.0 

0.2 

0.3 

0.0 

0.0 

2 

.0 

3.0  C 

1.4 

7.5 

10.7 

0.7 

0.0 

1.00 

3.0  C 

0.8 

5.7 

8.8 

0.7 

0.0 

3 

.0 

0.7  C 

0.0 

1,7 

2.5 

0.2 

0.0 

1.00 

0.7  C 

0,1 

1.7 

2.4 

0.2 

0.0 

4 

.0 

0.3  T 

0.1 

0.8 

1.1 

0.1 

0.0 

1.00 

0.3  T 

0.3 

1.6 

1.9 

0.1 

0.0 

5 

.0 

3.6  C 

1.3 

8.7 

12.4 

0.8 

0.0 

1.00 

3.6  C 

0.7 

6.0 

9.7 

0.8 

0.0 

6 

.0 

4.2  C 

1.4 

10.4 

14.7 

1.0 

0.0 

1.00 

4.2  C 

1.2 

9.2 

13.5 

1.0 

0.0 

7 

.0 

0.6  C 

0.1 

1,2 

1.7 

0.1 

0.0 

1.00 

0.5  C 

0.1 

0.3 

0.9 

0.1 

0.0 

e 

.0 

1.1  C 

0.0 

2.9 

4.0 

0.3 

0.0 

1.00 

1.1  C 

0.4 

3.5 

4.6 

0.3 

0.0 

43  1 

.0 

0.1  C 

0.0 

0.2 

0.3 

0.0 

0.0 

1.00 

0.1  C 

0,0 

0.1 

0.2 

0.0 

0.0 

2 

.0 

1.5  C 

4.8 

2.8 

7.1 

0.3 

0.2 

1.00 

1.5  C 

0.5 

3.0 

4.6 

0.3 

0.2 

3 

.0 

0.5  C 

0.0 

1.2 

1.6 

0.1 

0.0 

1.00 

0.5  C 

0.0 

0,9 

1.3 

0.1 

0.0 

4 

.0 

0.9  T 

0.0 

1.6 

2.5 

0.2 

0.0 

1.00 

0.9  T 

0.0 

1.7 

2.5 

0.2 

0.0 

5 

.0 

1.2  C 

4.8 

2.6 

6.6 

0.3 

0.2 

1.00 

1.1  C 

0.5 

2.4 

3.6 

0.3 

0.2 

6 

.0 

2.9  C 

4.8 

5.8 

10.5 

0.6 

0.2 

1.00 

2.9  C 

0.5 

5.7 

8.6 

0.6 

0.2 

7 

.0 

0.3  T 

0.0 

0.2 

0.6 

0.1 

0.0 

1.00 

0.3  T 

0.0 

0.6 

1.0 

0.0 

0.0 

8 

.0 

1.4  C 

0.0 

2.9 

4.4 

0.3 

0.0 

1.00 

1.4  C 

0.0 

2.7 

4.1 

0.3 

0.0 

44  1 

.0 

0.1  C 

0.0 

0.1 

0.2 

0.0 

0.0 

1.00 

0.1  C 

0.0 

0-1 

0.1 

0.0 

0.0 

• 

HEMBER  STRESSES 


ALL 

UNITS 

ARE  KIP 

/so  IK 

MEM8 

LO 

SECT 

AXIAL 

BEMO-t 

2 

.0 

1.5  C 

0.3 

1.00 

1.5  C 

4.0 

3 

.0 

0.5  C 

0.0 

1.00 

0.5  C 

0.0 

4 

.0 

0.9  T 

0.0 

1.00 

0.9  T 

0.0 

5 

.0 

1.1  C 

0.3 

1.00 

1.1  c 

4.0 

6 

.0 

2.9  C 

0.3 

1.00 

2-9  C 

4.0 

7 

.0 

0.3  T 

0.0 

1.00 

0.3  T 

0.0 

8 

.0 

1.4  C 

0.0 

1.00 

1.4  C 

0.0 

45 

1 

.0 

0.1  C 

0.0 

1.00 

0.1  C 

0.0 

2 

.0 

0.6  C 

1.6 

1.00 

0.6  C 

0.4 

3 

.0 

0.4  C 

0.0 

1.00 

0.4  C 

0.0 

4 

.0 

1.2  T 

0.0 

1.00 

1.2  T 

0.0 

5 

.0 

0.1  T 

1.6 

1.00 

0.1  T 

0.4 

6 

.0 

2.3  C 

1.5 

1.00 

2.3  C 

0.5 

7 

.0 

0.7  T 

0.0 

1.00 

0.7  T 

0.0 

8 

.0 

1.7  C 

0.0 

1.00 

1.7  C 

0.0 

46 

1 

.0 

0.1  C 

0.0 

1.00 

0.1  C 

0.0 

2 

.0 

0.6  C 

0.6 

1.00 

0.6  C 

2.6 

3 

.0 

0.4  C 

0.0 

1.00 

0.4  C 

0,0 

4 

.0 

1.2  T 

0.0 

1.00 

1.2  T 

O 

o 

5 

.0 

0.1  T 

0.6 

1.00 

0.1  T 

2-6 

6 

.0 

2.3  C 

0.6 

1.00 

2.3  C 

2.6 

7 

.0 

0.7  T 

0.0 

1.00 

0.7  T 

0.0 

8 

.0 

1.7  C 

0.0 

1.00 

1.7  C 

0.0 

BENO-2 

COMBINED 

SHEAR -T 

SHEAR -Z 

3.0 

4.5 

0.3 

0.2 

3.5 

6.8 

0.3 

0.2 

0.9 

1.4 

0.1 

0.0 

0.9 

1.4 

0.1 

0.0 

1.7 

2.5 

0.2 

0.0 

2.5 

3.4 

0.2 

0.0 

2.4 

3.5 

0.2 

0.2 

2.0 

5.6 

0.2 

0.2 

5.7 

8.6 

0.7 

0.2 

6.9 

10  9 

0  7 

0.2 

0.6 

1.0 

0.1 

0.0 

1.5 

1.9 

0.1 

0.0 

2.7 

4.1 

0.3 

0.0 

3.5 

4.9 

0.3 

0.0 

0.1 

0,2 

0.0 

0.0 

0.1 

0.2 

0.0 

0.0 

1.3 

2.7 

0.1 

0.1 

0.8 

1.5 

0.1 

0.1 

0.9 

1.3 

0.1 

0.0 

0.8 

1.2 

0.1 

0.0 

2.6 

3.8 

0.3 

0.0 

2.3 

3.5 

0.3 

0.0 

0.3 

1.8 

0.1 

0.1 

0.6 

0.9 

0.0 

0.1 

4.9 

7.5 

0.5 

0.1 

4.0 

6.4 

0.5 

0.1 

1.6 

2.4 

0.2 

0.0 

1.4 

2.1 

0.2 

0.0 

3.6 

5.3 

0.4 

0.0 

3.2 

5.0 

0.4 

0.0 

0.1 

0.2 

0.0 

0.0 

0.1 

0.1 

0.0 

0.0 

0.6 

1.6 

0.1 

0.1 

2.0 

3.9 

0.1 

0.1 

0.8 

1.2 

0.1 

0.0 

0.9 

1.3 

0.1 

0.0 

2.3 

3.5 

0.3 

0.0 

3.0 

4.2 

0.3 

0.0 

0.6 

1.0 

0.0 

0.1 

0.0 

2.7 

0.0 

0.1 

4.0 

6.4 

0.5 

0.1 

6.0 

8.8 

0.5 

0.1 

1.4 

2.1 

0.2 

0.0 

2.0 

2.7 

0.2 

0.0 

3.2 

5.0 

0.4 

0.0 

4.0 

5.7 

0.4 

0.0 

N£N8ER  STRESSES 


ALL  URITS  ARE  KIP  /SQ  IN 


MEMB 


50 


51 


52 


LO  SECT  AXIAL 


7 

.0 

0.3  T 

1.00 

0.3  T 

a 

.0 

1.4  C 

1.00 

1.4  C 

1 

.0 

0.1  c 

1.00 

0.1  c 

2 

.0 

1.5  C 

1.00 

1.5  C 

3 

.0 

0.5  C 

1.00 

0.5  r 

4 

.0 

0.9  T 

1.00 

0.9  T 

5 

.0 

1.1  C 

1.00 

1.2  C 

6 

.0 

2.9  C 

1.00 

2.9  C 

7 

.0 

0.3  T 

1.00 

0.3  T 

8 

.0 

1.4  C 

1.00 

1.4  C 

1 

.0 

0.1  C 

1.00 

0.1  C 

2 

.0 

3.0  C 

1.00 

3.0  C 

3 

.0 

0.7  C 

1.00 

0.7  C 

4 

.0 

0.3  T 

1.00 

0.3  T 

5 

.0 

3.6  C 

1.00 

3.6  C 

6 

.0 

4.2  C 

1.00 

4.2  C 

7 

.0 

0.5  C 

1.00 

0.6  C 

8 

.0 

1.1  C 

1.00 

1.1  C 

1 

.0 

0.1  C 

1.00 

0.1  C 

2 

.0 

3.1  C 

1.00 

3.1  C 

3 

.0 

0.7  C 

1.00 

0.7  C 

4 

.0 

0.3  T 

1.00 

0.3  T 

BEHO-Y 

BEND- 2 

0.0 

1.5 

0.0 

0.6 

0.0 

3.5 

0.0 

2.7 

0.0 

0.1 

0.0 

0-2 

0,5 

3.0 

4.8 

2.8 

0.0 

0.9 

0.0 

1.2 

0.0 

1.7 

0.0 

1.6 

0.5 

2.4 

4.8 

2.6 

0.5 

5.7 

4.8 

5.8 

0.0 

0.6 

0.0 

0.2 

0.0 

2.7 

0.0 

2.9 

0.0 

0.2 

0.0 

0.3 

0.8 

5.7 

1.4 

7.5 

0.1 

1.7 

0.0 

1.7 

0.3 

1.6 

0.1 

0.8 

0.7 

6.0 

1.3 

8.7 

1.2 

9.2 

1.4 

10.4 

0.1 

0.3 

0.1 

1.2 

0.4 

3.5 

0.0 

2.9 

0.0 

0.3 

0.0 

0.2 

1.2 

7.5 

1.7 

4.6 

0.0 

1.7 

0.2 

0.9 

0.1 

0.8 

0.1 

0.8 

COMBINED 

SHEAR-Y 

SHEAR- Z 

1.9 

0.1 

0.0 

1.0 

0.1 

0.0 

4.9 

0.3 

0.0 

4.1 

0.3 

0.0 

0.2 

0.0 

0.0 

0.3 

0.0 

0.0 

4.6 

0.3 

0.2 

7.1 

0.3 

0.2 

1.3 

0.1 

0.0 

1.6 

0.1 

0.0 

2.5 

0.2 

0.0 

2.5 

0.2 

0.0 

3.6 

0.3 

0.2 

6.6 

0.3 

0.2 

8.6 

0.6 

0.2 

10.5 

0.6 

0.2 

1.0 

0.0 

0.0 

0.6 

0.1 

0.0 

4.1 

0.3 

0.0 

4.4 

0.3 

0.0 

0.3 

0.0 

0.0 

0.4 

0.0 

0.0 

8.8 

0.7 

0.0 

10.7 

0.7 

0.0 

2.4 

0.2 

0.0 

2.5 

0.2 

0.0 

1.9 

0.1 

0.0 

1.1 

0.1 

0.0 

9.7 

0.8 

0.0 

12.4 

0.8 

0.0 

13.5 

1.0 

0.0 

14.7 

1.0 

0.0 

0.9 

0.1 

0.0 

1.7 

0.1 

0.0 

4.6 

0.3 

0.0 

4.0 

0.3 

0.0 

0.4 

0.0 

0.0 

0.3 

0.0 

0.0 

10.7 

0.6 

0.0 

7.9 

0.6 

0.0 

2.5 

0.1 

0.0 

1.6 

0.1 

0.0 

1.1 

0.0 

0.0 

1.1 

0.0 

0.0 

D'2 


MEMBER  STRESSES 


ALL  UNITS  ARE  KIP  /SO  IN 
MEMB  LD  SECT  AXIAL  BENO-Y 

5  .0  3.6  C  1.0 

1  00  3.6  C  1.7^ 

6  .0  4.2  C  1.2 

T.OO  4.2  C  1.4 

7  .0  0.5  C  0.1 

1.00  0.6  C  0.1 

8  .0  1.2  C  0.0 

1.00  1.2  C  0.3 

101  1  .0  0.0  C  0.0 

1.00  0.0  C  0.0 

2  .0  0.3  C  2.0 

1.00  0.3  C  2.0 

3  .0  0.1  C  0.0 

1.00  0.1  C  0.0 

4  .0  0.1  T  0.0 

1.00  0.1  T  0.0 

5  .0  0.3  C  2.0 

1.00  0.3  C  2.0 

6  .0  0.6  C  1.9 

1.00  0.6  C  2.1 

7  .0  0.0  T  0.0 

1.00  0.0  T  0.0 

8  .0  0.2  C  0.0 

1.00  0.2  C  0.0 

102  1  .0  0.0  C  0.0 

1.00  0.0  C  0.0 

2  .0  0.3  C  4.9 

1.00  0.3  C  4.9 

3  .0  0.0  C  0,0 

1.00  0.0  C  0.0 

4  .0  0.2  T  0.0 

1.00  0,2  T  0.0 

5  .0  0.1  C  4.9 

1,00  0.1  C  4.9 

6  .0  0.6  C  4.9 

1.00  0,6  C  5.0 

7  .0  0.2  T  0.0 

1.00  0.2  I  0.0 

6  .0  0,3  C  0.0 

1.00  0.3  C  0.0 

103  1  .0  0.0  C  0.0 

1.00  0.0  C  0.0 

2  .0  0.3  C  0.0 

1.00  0.3  C  0.0 


eENO-2  COMBINED  SHEAR-Y  SHEAR-Z 


8.7 

12.4 

0.8 

0.0 

6.5 

10.3 

0.8 

0.0 

10.4 

14.7 

0.8 

0.0 

4.8 

9.2 

0.8 

0.0 

1.2 

1.7 

0.2 

0.0 

1.9 

2.4 

0.2 

0.0 

2.9 

4.0 

0.2 

0.0 

0.2 

1.5 

0.2 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4.4 

5.2 

0.4 

0.2 

4.4 

5.2 

0.4 

0.2 

0.0 

0.1 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

0.1 

0.2 

0.0 

0.0 

0.1 

0.2 

0.0 

0.0 

4.3 

5.1 

0.4 

0.2 

4.5 

5.2 

0.4 

0.2 

4.4 

5.4 

0.4 

0.2 

4.4 

5.4 

0.4 

0.2 

0.1 

0.1 

0.0 

0.0 

0.1 

0.1 

0.0 

0.0 

0.0 

0.3 

0.0 

on 

0.0 

0.3 

0.0 

0.0 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.2 

6.2 

0.3 

0.4 

3.2 

6.2 

0.3 

0.4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.0 

0.0 

0.0 

0.3 

0.0 

0.0 

3.2 

6.0 

0.3 

0.4 

3.2 

6.0 

0.3 

0.4 

3.2 

6.4 

0.3 

0.4 

3.2 

6.5 

0.3 

0.4 

0.0 

0.2 

0.0 

0.0 

0.0 

0.2 

0.0 

0.0 

0.0 

0.3 

0.0 

0.0 

0.0 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

0.8 

0,0 

0.0 

0.5 

0.8 

0.0 

0.0 

NEMaER  STRESSES 

ALL  UNITS  ARE  KIP 

/SO  IN 

• 

HEMS  LO  SECT 

AXIAL 

6ENO-T 

8ENO-Z 

combined 

SHEAR -r 

SHEAR -2 

3  .0 

0.0  T 

0.0 

0.0 

0.0 

0.0 

0.0 

1,00 

0.0  T 

0.0 

0.0 

0.0 

0.0 

0.0 

4  .0 

0.3  T 

0,0 

0.0 

0.3 

0.0 

0.0 

1.00 

0.3  T 

0.0 

0.0 

0.3 

0.0 

0.0 

5  .0 

0.1  C 

0.0 

0.4 

0,5 

0.0 

D.O 

1.00 

0.1  C 

0.0 

0.5 

0.6 

0.1 

0.0 

6  .0 

0.6  C 

0.0 

0.5 

1.1 

0.0 

0.0 

1.00 

0.6  C 

0.0 

0.4 

1.0 

0.1 

0.0 

7  .0 

0.3  T 

0.0 

0.0 

0.3 

0.0 

0.0 

1.00 

0.3  T 

0.0 

0.0 

0.3 

0.0 

0.0 

6  .0 

0.3  C 

0.0 

0.0 

0.3 

0  c 

0.0 

1.00 

0.3  C 

0.0 

0.0 

0.3 

0.0 

0.0 

104  1  .0 

0.0  C 

0.0 

0.0 

0.0 

0.0 

0.0 

1.00 

0.0  C 

0.0 

0.0 

0.0 

0.0 

0.0 

2  .0 

0.3  C 

4.9 

3.2 

6.2 

0.3 

0.4 

1.00 

0.3  C 

4,9 

3.2 

6.2 

0.3 

0.4 

3  .0 

0.0  C 

0.0 

0.0 

0.0 

0.0 

0.0 

1.00 

0.0  C 

0.0 

0.0 

0.0 

0.0 

0.0 

4  .0 

0.2  T 

0.0 

0.0 

0.3 

0.0 

0.0 

1.00 

0.2  T 

0.0 

0.0 

0.3 

0.0 

0.0 

5  ,0 

0.1  C 

4.9 

3.2 

6.0 

0.3 

0.4 

1.00 

0.1  C 

4.9 

3.2 

6.0 

0.3 

0.4 

6  .0 

0.6  C 

4.9 

3.2 

6.4 

0.3 

0.4 

1.00 

0.6  C 

5.0 

3.2 

6.5 

0.3 

0.4 

7  .0 

0.2  T 

0.0 

0.0 

0.2 

0.0 

0.0 

1.00 

0.2  r 

0.0 

0.0 

0.2 

0.0 

0.0 

8  .0 

0,5  C 

0.0 

0.0 

0.3 

0.0 

0.0 

1.00 

0,3  C 

0.0 

0.0 

0.3 

0.0 

0.0 

105  1  .0 

0.0  C 

0,0 

0.0 

0.0 

0.0 

0.0 

1.00 

0.0  c 

0,0 

0.0 

0.0 

0.0 

0.0 

2  .0 

0.3  C 

2.0 

4.4 

5.2 

0.4 

0.2 

1.00 

0.3  C 

2.0 

4.4 

5.2 

0.4 

0.2 

3  .0 

0.1  C 

0.0 

0.0 

0.1 

0.0 

0.0 

1.00 

0.1  C 

0.0 

0.0 

0.1 

0.0 

0.0 

4  .0 

0.1  T 

0.0 

0.1 

0.2 

0.0 

0.0 

1.00 

0.1  T 

0.0 

0.1 

0.2 

0.0 

0.0 

5  .0 

0.3  C 

2.0 

4.3 

5.1 

0.4 

0.2 

1.00 

0.3  C 

2.0 

4.5 

5.2 

0.4 

0.2 

6  .0 

0.6  C 

1.9 

4.4 

5.4 

0.4 

0.2 

1.00 

0.6  C 

2.1 

4.4 

5.4 

0.4 

0.2 

7  .0 

0.0  T 

0.0 

0.1 

0.1 

0.0 

0.0 

1.00 

0.0  T 

0.0 

0.1 

0.1 

0.0 

0.0 

8  .0 

0.2  C 

0.0 

0.0 

0.3 

0.0 

0.0 

1.00 

0.2  C 

0.0 

0.0 

0.3 

0.0 

0.0 

120  1  .0 

0.1  c 

0.0 

0.3 

0.3 

0.0 

0.0 

• 

1.00 

0.1  c 

0.0 

0.1 

0.2 

0.0 

0.0 

_ 

1 

MEMBER  STRESSES 


AU  UNITS 

ARE  KIP 

/SO  IN 

MEMB  LD 

SECT 

AXIAL 

BEHO-Y 

2 

.0 

2.1  T 

4.1 

1.00 

2.1  T 

0.3 

3 

.0 

0.3  C 

0.0 

1.00 

0.3  C 

0.0 

A 

.0 

0.8  C 

0.3 

1.00 

0.8  C 

0.6 

5 

.0 

0.9  T 

3.7 

1.00 

0.9  T 

0.2 

6 

.0 

2,5  T 

4.4 

1.00 

2.5  T 

0.9 

7 

.0 

1.2  C 

0.3 

1,00 

1,2  C 

0.5 

8 

.0 

0.4  T 

0,3 

1,00 

0.4  T 

0,6 

'.'1  1 

.0 

0.0  T 

0.0 

1.00 

0.0  T 

0.0 

2 

.0 

2.3  C 

0.6 

1-00 

2.3  C 

0,4 

3 

.0 

0.2  T 

0.1 

1.00 

0.2  T 

0.2 

4 

,0 

0.5  T 

0.2 

1.00 

0.5  T 

0.1 

5 

.0 

1.5  C 

0.5 

1,00 

1.5  C 

0.1 

6 

.0 

2.6  C 

1.0 

1.00 

2.6  C 

0.3 

7 

.0 

0.8  I 

0.1 

1.00 

0.8  T 

0.3 

8 

.0 

0.3  C 

0.4 

1.00 

0.3  C 

0.1 

122  1 

.0 

0.0  I 

0.0 

1.00 

0.0  T 

0.0 

2 

.0 

0.9  T 

0.6 

1.00 

0.9  T 

1.8 

3 

.0 

0.0  T 

C.O 

1.00 

0.0  T 

0.0 

4 

.0 

0.9  C 

0.1 

1.00 

0.9  C 

0.1 

5 

.0 

0.1  T 

0.7 

1.00 

0.1  T 

1.9 

6 

.0 

1.9  . 

0.6 

1.00 

1.9  1 

1.7 

7 

.0 

0.9  C 

0.1 

1.00 

0.9  C 

0.1 

8 

.0 

1.0  I 

0.0 

i  .00 

1  .0  I 

0. 1 

BENO-Z 

COMBINED 

SHEAR  - r 

SH£Afi-2 

3.9 

7.8 

0.2 

0.1 

3.0 

5.1 

0.2 

0.1 

1,2 

1.5 

0.1 

0.0 

0,7 

1.1 

0.1 

0.0 

1.0 

1,9 

0.0 

0.0 

0.0 

1.4 

0.0 

0.0 

3.5 

6.1 

0.2 

0.1 

2-2 

3.1 

0.2 

0.1 

1.5 

7.1 

0.1 

0.2 

2.1 

4.9 

0.1 

0.2 

0.4 

1.7 

0.1 

0.0 

0.8 

2.2 

0.0 

0.0 

2.5 

2.9 

0.1 

0.0 

0.8 

1.5 

0.1 

0.0 

0.1 

0.1 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

0.6 

3.2 

0.1 

0.0 

1.2 

3.6 

0.1 

0.0 

0.2 

0.5 

0.0 

0.0 

0.3 

0.6 

0.0 

0.0 

0.6 

1.2 

0.0 

0.0 

0.1 

0.7 

0.0 

0.0 

0.9 

2.6 

0.1 

0.0 

0.9 

2.4 

0.1 

0.0 

0.2 

3.6 

0.0 

0.0 

0.8 

3.4 

0.0 

0.0 

0.3 

1.1 

0.0 

0.0 

0.3 

1.2 

0.0 

0.0 

0.9 

1.2 

0.0 

0.0 

0.4 

0.7 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.0 

0.0 

0.5 

1.7 

0.0 

0.1 

1.2 

3.1 

0.0 

0,1 

0.2 

0.2 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

1,0 

0.0 

0,0 

0.1 

1.1 

0.0 

0.0 

0.4 

0.8 

0.0 

0.1 

1.1 

2.3 

0.0 

0.1 

0.3 

2.5 

0.0 

0.1 

1.4 

4.1 

0.0 

0.1 

0.1 

1.0 

0.0 

0.0 

0.0 

1.0 

0.0 

0.0 

0.2 

5.2 

0.0 

0.0 

0.2 

1.2 

0.0 

0.0 

HEMBER  STRESSES 


ALL  UNITS  ARE  KIP  /SO  IN 
HENS  to  SECT  AXIAL  BENO-Y 


1 

.0 

0.0  c 

0.0 

1.00 

0.0  c 

0.0 

2 

.0 

1.0  c 

1.3 

1.00 

1.0  c 

0.3 

3 

.0 

0.1  c 

0.1 

1.00 

0.1  c 

0.1 

4 

.0 

0.1  T 

0.4 

1.00 

0.1  T 

0.1 

5 

.0 

1.0  c 

1.0 

1.00 

1.0  c 

0.1 

6 

.0 

1.2  C 

1.8 

1.00 

1.2  C 

0.4 

7 

.0 

0.0  T 

0.3 

1.00 

0.0  T 

0.2 

8 

.0 

0.2  C 

0.5 

1.00 

0.1  c 

0.1 

1 

.0 

0.0  T 

0.0 

1,00 

0.0  T 

0.0 

2 

.0 

0.4  T 

0.1 

1.00 

0.4  T 

0.7 

3 

.0 

0.1  r 

0.0 

1.00 

0.1  T 

0.0 

4 

.0 

0.8  C 

0.0 

1.00 

0.8  C 

0.0 

5 

.0 

0.3  C 

0.1 

1.00 

0.3  C 

0.8 

6 

.0 

1.2  T 

0.2 

1.00 

1.2  T 

0.7 

7 

.0 

0.6  C 

0.1 

1.00 

0.6  C 

0.1 

8 

.0 

0.9  T 

0.0 

1.00 

0.9  T 

0.0 

1 

.0 

0.0  C 

0.0 

1.00 

0.0  C 

0.0 

2 

.0 

0.2  C 

0.6 

1.00 

0.2  C 

0.2 

3 

.0 

0.0  C 

0.1 

1.00 

0.0  C 

0.0 

4 

.0 

0.4  C 

0.2 

1.00 

0.4  C 

0.1 

5 

.0 

0.6  C 

0.6 

1.00 

0.6  C 

0.1 

6 

.0 

0.2  T 

0.3 

1.00 

0.2  T 

0.2 

SEND -2 

COMBINED 

SHEAR-Y 

SHEAR -2 

0.0 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.7 

3.2 

0.1 

0.0 

0.3 

1.5 

0.1 

0.0 

0.0 

0.2 

0.0 

0.0 

0.0 

0,1 

0.0 

0.0 

0.1 

0.5 

0.0 

0.0 

0.0 

0.2 

0.0 

0.0 

1.8 

3.0 

0.1 

0.0 

0.3 

1.3 

0.1 

0.0 

1.6 

3.5 

0.1 

0.0 

0.3 

1.7 

0.1 

0.0 

0.0 

0.3 

0.0 

0.0 

0.1 

0.3 

0.0 

0.0 

0.2 

0.7 

0.0 

0.0 

0.0 

0.2 

0.0 

0.0 

0,0 

0.1 

0.0 

0.0 

0.1 

0.1 

0.0 

0.0 

0.7 

1.0 

0.0 

0.0 

0.5 

1.3 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

0.0 

0.8 

0.0 

0.0 

0.1 

0.9 

0.0 

0.0 

0.7 

1.0 

0.0 

0.0 

0.7 

1.3 

0.0 

0.0 

0.7 

2.0 

0.0 

0.0 

0.4 

2.1 

0.0 

0.0 

0.1 

0.7 

0.0 

0.0 

0.1 

0.8 

0.0 

0.0 

0.1 

0.9 

0.0 

0.0 

0.1 

1.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.3 

1.6 

0.1 

0.0 

0.5 

0.8 

0.1 

0.0 

0.1 

0.1 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

0.3 

0.7 

0.0 

0.0 

0.1 

0.5 

0.0 

0.0 

1.1 

1.8 

0.0 

0.0 

0.7 

1.2 

0.1 

0.0 

1.6 

1.8 

0.1 

0.0 

0.5 

0.8 

0.1 

0.0 

MEMSEfi  STRESSES 

ALL  UNITS  ARE  KIP  /SO  IN 

|«M8  LO  SECT 

AXIAL 

BENO-V 

BENO-Z 

COMBINED 

SHEAR-Y 

SHEAR -z 

7  .0 

0.4  C 

0.1 

0.2 

0.6 

0.0 

0.0 

• 

1.00 

0.4  C 

0.1 

0.1 

0.6 

0.0 

0.0 

8  .0 

0.4  T 

0.3 

0.3 

0.8 

0.0 

0.0 

1.00 

0.4  T 

0.0 

0.0 

0.4 

0.0 

0.0 

126  1  .0 

0.0  T 

0.0 

0.0 

0.0 

0.0 

0.0 

1.00 

0.0  T 

0.0 

0.0 

0.0 

0.0 

0.0 

2  .0 

0.2  C 

0.2 

0.5 

0.8 

0.1 

0.0 

1.00 

0.2  C 

0.6 

1.3 

1.6 

0.1 

0.0 

5  .0 

0.0  C 

0.0 

0.0 

0.1 

0.0 

0.0 

1.00 

0.0  C 

0.1 

0.1 

0.1 

0.0 

0.0 

4  .0 

0.4  C 

0.1 

0.1 

0.5 

0.0 

0.0 

1.00 

0.4  C 

0-2 

0.3 

0.7 

0.0 

0.0 

5  .0 

0.6  C 

0.1 

0.7 

1.2 

0.1 

0.0 

1.00 

0.6  C 

0.6 

1.1 

1.8 

0.0 

0.0 

6  .0 

0.2  T 

0.2 

0.5 

0.8 

0.1 

0.0 

1.00 

0.2  T 

0.3 

1.6 

1.8 

0.1 

0.0 

7  .0 

0.4  C 

0.1 

0.1 

0.6 

0.0 

0.0 

1.00 

0.4  C 

0.1 

0.2 

0.6 

0.0 

0.0 

Co 

• 

o 

0.4  T 

0.0 

0.0 

0.4 

0.0 

0.0 

1.00 

0.4  T 

0.3 

0.3 

0.8 

0.0 

0.0 

127  1  .0 

0.0  T 

0.0 

0.1 

0.1 

0.0 

0.0 

1.00 

0.0  T 

0.0 

0.0 

0.1 

0.0 

0.0 

2  .0 

0.4  T 

0.7 

0.5 

1.3 

0.0 

0.0 

1.00 

0.4  T 

0.1 

0.7 

1.0 

0.0 

0.0 

3  .0 

0.1  T 

0.0 

0.0 

0.1 

0.0 

0.0 

1.00 

0.1  T 

0.0 

0.0 

0.1 

0.0 

0.0 

4  .0 

0.8  C 

0.0 

0.1 

0.9 

0.0 

0.0 

1.00 

0.8  C 

0.0 

0.0 

0.8 

0.0 

0.0 

5  .0 

0.3  C 

0.8 

0.7 

1.3 

0.0 

0.0 

1.00 

0.3  C 

0.1 

0.7 

1.0 

0.0 

0.0 

6  .0 

1.2  T 

0.7 

0.4 

2.1 

0.0 

0.0 

1.00 

1.2  T 

0.2 

0.7 

2.0 

0.0 

0.0 

7  .0 

0.6  C 

0.1 

0.1 

0.8 

0.0 

0.0 

1.00 

0.6  C 

0.1 

0.1 

0.7 

0.0 

0.0 

8  .0 

0.9  T 

0.0 

0.1 

1.0 

0.0 

0.0 

1.00 

0.9  T 

0.0 

0.1 

0.9 

0.0 

0.0 

126  1  .0 

0.0  C 

0,0 

0.0 

0.0 

0.0 

0.0 

1.00 

0.0  C 

0.0 

0.0 

0.1 

0.0 

0.0 

2  .0 

1.0  C 

0.3 

0.3 

1.5 

0.1 

0.0 

1.00 

1  0  C 

1.3 

1.7 

3.2 

0.1 

0.0 

3  .0 

0.1  C 

0.1 

0.0 

0.1 

0.0 

0.0 

1.00 

0.1  C 

0.1 

0.0 

0.2 

0.0 

0.0 

4  .0 

0.1  T 

0.1 

0.0 

0.2 

0.0 

0.0 

1 .00 

0.1  T 

0.4 

0.1 

0.5 

0.0 

0.0 

• 

Cl- 32 

nemer  stresses 


ALL 

UNITS 

ARE  riP 

/so  IN 

MENS 

LO 

SECT 

AXIAL 

BENO-T 

5 

.0 

1.0  c 

0.1 

’  JO 

1.0  c 

1.0 

6 

.0 

1.2  C 

0.4 

1.00 

1.2  C 

1.8 

7 

.0 

0.0  T 

0.2 

1.00 

0.0  T 

0.3 

8 

.0 

0.1  c 

0.1 

1.00 

0.2  C 

0.5 

129 

1 

.0 

0.0  T 

0.0 

1.00 

0.0  T 

0.0 

2 

.0 

0.9  1 

1.8 

1.00 

0.9  T 

0.6 

3 

.0 

0.0  r 

0.0 

1.00 

0.0  T 

0.0 

t. 

.0 

0.9  C 

0.1 

1.00 

0.9  C 

0.1 

5 

.0 

0.1  T 

1.9 

1.00 

0.1  T 

0.7 

6 

.0 

1.9  T 

1.7 

1.00 

1.9  T 

0.6 

7 

.0 

0.9  C 

0.1 

1.00 

0.9  C 

0.1 

8 

.0 

1.0  T 

0.1 

1.00 

1.0  T 

0.0 

130 

1 

.0 

0.0  T 

0.0 

1.00 

0.0  T 

0.0 

2 

.0 

2.3  C 

0.4 

1.00 

2.3  C 

0.6 

3 

.0 

0.2  T 

0.2 

1.00 

0.2  T 

0.1 

4 

.0 

0.5  T 

0.1 

1.00 

0.5  T 

0.2 

5 

.0 

1.5  C 

0.1 

1.00 

1.5  C 

0.5 

6 

.0 

2.6  C 

0.3 

1.00 

2.6  C 

1.0 

7 

.0 

0.8  r 

0.3 

1.00 

0.8  T 

0.1 

8 

.0 

0.3  C 

0.1 

1.00 

0.3  C 

0.4 

131 

1 

.0 

0.1  C 

0.0 

1.00 

0.1  C 

0.0 

2 

.0 

2.1  T 

0.3 

1.00 

2.1  T 

4.1 

BENO'Z 

COMBINED 

SMEAR -Y 

SMEAR- Z 

0.3 

1.3 

0.1 

0.0 

1.8 

3.0 

0.1 

0.0 

0.3 

1.7 

0.1 

0.0 

1.6 

3.5 

0.1 

0.0 

0.1 

0.3 

0.0 

0.0 

0.0 

0.3 

0.0 

0.0 

0.0 

0.2 

0.0 

0.0 

0.2 

0.7 

0.0 

0.0 

0.1 

0,1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.2 

3.1 

0.0 

0.1 

0.5 

1.7 

0.0 

0.1 

0.0 

0.0 

0.0 

0.0 

0.2 

0.2 

0.0 

0.0 

0.1 

1.1 

0.0 

0.0 

0.0 

1.0 

0.0 

0.0 

1.1 

2.3 

0.0 

0.1 

0.4 

0.8 

0.0 

0.1 

1.4 

4.1 

0.0 

0.1 

0.3 

2.5 

0.0 

0.1 

0.0 

1.0 

0.0 

0.0 

0.1 

1.0 

0.0 

0.0 

0.2 

1.2 

0.0 

0.0 

0.2 

1.2 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

0.1 

0.1 

0.0 

0.0 

1.2 

3.6 

0.1 

0.0 

0.6 

3.2 

0.1 

0.0 

0.3 

0.6 

0.0 

0.0 

0.2 

0.5 

0.0 

0.0 

0.1 

0.7 

0.0 

0.0 

0.6 

1.2 

0.0 

0.0 

0.9 

2.4 

0.1 

0.0 

0.9 

2.6 

0.1 

0.0 

0.8 

3.4 

c.o 

0.0 

0.2 

3.6 

0.0 

0.0 

0.3 

1.2 

0.0 

0.0 

0.3 

1.1 

0.0 

0.0 

0.4 

0.7 

0.0 

0.0 

0.9 

1.2 

0.0 

0.0 

0.1 

0.2 

0.0 

0.0 

0.3 

0.3 

0.0 

0.0 

3.0 

5.1 

0.2 

0.1 

3.9 

7.8 

0.2 

0.1 

MEMBER  stresses 


ALl  UNITS 

ARE  KIP 

/so  IN 

MEMB 

LO 

SECT 

AXIAL 

8EN0-V 

3 

.0 

0.3  C 

0.0 

1.00 

0.3  C 

0.0 

4 

.0 

0.8  C 

0.6 

1.00 

0.8  C 

0.3 

5 

.0 

0.9  T 

0.2 

1.00 

0.9  T 

3.7 

6 

.0 

2.5  T 

0.9 

1.00 

2.5  T 

4.4 

7 

.0 

1.2  C 

0.5 

1.00 

1.2  C 

0.3 

a 

.0 

0.4  T 

0.6 

1.00 

0.4  T 

0.3 

UO 

1 

.0 

0.1  C 

0.0 

1.00 

0.1  C 

0.0 

2 

.0 

2.1  C 

4.4 

1.00 

2.1  C 

0.6 

3 

.0 

0.3  C 

0.0 

1,00 

0.3  C 

0.0 

4 

.0 

0.8  C 

0.3 

1.00 

0.6  C 

0.6 

5 

.0 

3.3  C 

4.7 

1.00 

3.3  C 

1.2 

6 

.0 

1.7  C 

4.1 

1.00 

1.7  C 

0.0 

7 

.0 

1.2  C 

0.3 

1.00 

1.2  C 

0.5 

a 

.0 

0.4  T 

0.3 

1.00 

0.4  T 

0.6 

T41 

1 

.0 

0.0  T 

0.0 

1.00 

0.0  T 

0.0 

2 

.0 

2.3  T 

0.5 

1.00 

2.3  T 

0.5 

3 

.0 

0.2  T 

0.1 

1.00 

0.2  T 

0.2 

4 

.0 

0.5  T 

0.2 

1.00 

0.5  T 

0.1 

5 

.0 

3.1  T 

0.6 

1.00 

3.1  T 

0.7 

6 

.0 

2.0  T 

0.2 

1.00 

2.0  T 

0.6 

7 

.0 

0.8  T 

0.1 

1.00 

0.8  T 

0.3 

8 

.0 

0.3  C 

0.4 

1.00 

0.3  C 

0.1 

U2 

1 

.0 

0.0  T 

0.0 

1.00 

0.0  T 

0.0 

BENO-2 

combined 

SHEAR-Y 

SHEAR -Z 

0.7 

1.1 

0.1 

0.0 

1.2 

1.5 

0.1 

0.0 

0.0 

1.4 

0.0 

0.0 

1.0 

1.9 

0.0 

0.0 

2.2 

3.1 

0.2 

0.1 

3.5 

6.1 

0.2 

0.1 

2.1 

4.9 

0.1 

0.2 

1.5 

7.1 

0.1 

0.2 

0.8 

2.2 

0.0 

0.0 

0.4 

1.7 

0.1 

0.0 

0.8 

1.5 

0.1 

0.0 

2.5 

2.9 

0.1 

0.0 

0.3 

0.3 

0.0 

0.0 

0.1 

0.2 

0.0 

0.0 

3,9 

8.0 

0.2 

0.2 

3.0 

5.2 

0.2 

0.2 

1.2 

1.5 

0.1 

0.0 

0.7 

1.1 

0.1 

0.0 

1.0 

1.9 

0.0 

0.0 

0.0 

1.4 

0.0 

0.0 

4.3 

9.7 

0.3 

0.2 

3.8 

7.3 

0.2 

0.2 

6.3 

9.2 

0.3 

0.1 

3.8 

5.5 

0.3 

0.1 

0.4 

1.7 

0.1 

0.0 

0.8 

2.2 

0.0 

0.0 

2.5 

2.9 

0.1 

0.0 

0.8 

1.5 

0.1 

0.0 

0.1 

0.1 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

0.6 

3.1 

0.1 

0.0 

1.2 

3.6 

0.1 

0.0 

0.2 

0.5 

0.0 

0.0 

0.3 

0.6 

0.0 

0.0 

0.6 

1.2 

0.0 

0.0 

0.1 

0.7 

0.0 

0.0 

0.3 

3.8 

0.1 

0.0 

1.5 

4.7 

0.0 

0.0 

1.5 

3.5 

0.1 

0.0 

1.6 

3.7 

0.1 

0.0 

0.3 

1.1 

0.0 

0.0 

0.3 

1.2 

0.0 

0.0 

0.9 

1.2 

0.0 

0.0 

0.4 

0.7 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.0 

0.0 

NEieEit  STRESSES 


ALL  UNITS 

ARE  KIP 

/so  IN 

MEW  LO 

SECT 

AXIAL 

BEHO-Y 

2 

.0 

1.0  c 

0.6 

1.00 

1.0  c 

1.8 

3 

-0 

0.0  T 

0.0 

1.00 

0.0  T 

0,0 

4 

.0 

0.9  C 

0.1 

1.00 

0.9  C 

0.1 

5 

.0 

1.9  C 

0.5 

1.00 

1.9  C 

1.7 

6 

-0 

0.0  c 

0.6 

1.00 

0.0  c 

1.9 

7 

.0 

0.9  C 

0,1 

1.00 

0.9  C 

0.1 

8 

.0 

1-0  T 

0.0 

1.00 

1.0  T 

0.1 

143  1 

.0 

0.0  c 

0.0 

1.00 

0.0  c 

0.0 

2 

,0 

1-0  T 

1.3 

1.00 

1.0  T 

0,3 

3 

.0 

0.1  C 

0.1 

1.00 

0.1  C 

0.1 

4 

.0 

0.1  T 

0.4 

1.00 

0.1  T 

0.1 

5 

.0 

1.1  T 

1.5 

1.00 

1.1  T 

0.6 

6 

.0 

0.9  T 

0.8 

1.00 

0.9  T 

0.3 

7 

.0 

0.0  T 

0.3 

1.00 

0.0  T 

0.2 

8 

.0 

0.2  C 

0.5 

1.00 

0.1  C 

0.1 

144  1 

.0 

0.0  T 

0.0 

1.00 

0.0  T 

0.0 

2 

.0 

0.4  C 

0.1 

1.00 

0.4  C 

0.8 

3 

.0 

0.1  T 

0.0 

1.00 

0.1  T 

0.0 

4 

.0 

0.8  C 

0.0 

1.00 

0.8  C 

0,0 

5 

.0 

1.0  C 

0.2 

1.00 

1.0  C 

0.7 

6 

.0 

0.5  T 

0.1 

1.00 

0.5  T 

0.8 

7 

.0 

0.6  C 

0.1 

1.00 

0.6  C 

0.1 

8 

.0 

0.9  T 

0.0 

1.00 

0.9  T 

0.0 

BEND- 2 

COMBINED 

SHEAR -Y 

SHEAR -Z 

0.5 

1.7 

0.0 

0.1 

1.2 

3.1 

0.0 

0.1 

0.2 

0.2 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1-0 

0.0 

0.0 

0.1 

1.1 

0.0 

0.0 

0.6 

2.6 

0.0 

0.1 

1.3 

4,0 

0.0 

0.1 

0.7 

0-9 

0.0 

0.1 

1.0 

2.1 

0.0 

0.1 

0.1 

1.0 

0.0 

0.0 

0.0 

1-0 

0.0 

0.0 

0.2 

1.2 

0.0 

0.0 

0.2 

1-2 

0.0 

0.0 

0.0 

0,1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.7 

3-1 

0.1 

0.0 

0.3 

1.5 

0.1 

0.0 

0.0 

0,2 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

0.1 

0-5 

0.0 

0.0 

0.0 

0.2 

0.0 

0.0 

1.7 

3.3 

0.1 

0.0 

0.4 

1.7 

0.1 

0.0 

1.9 

2.9 

0.1 

0.0 

0.3 

1.3 

0.1 

0.0 

0,0 

0.3 

0.0 

0.0 

0.1 

0.3 

0.0 

0.0 

0.2 

0.7 

0.0 

0.0 

0.0 

0.2 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

0,1 

0.1 

0.0 

0.0 

0.6 

1.0 

0.0 

0.0 

0.5 

1.4 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

0.0 

0.8 

0.0 

0.0 

0.1 

0.9 

0.0 

0.0 

0.6 

1.6 

0.0 

0.0 

0.4 

1.9 

0.0 

0.0 

0.6 

1.1 

0.0 

0.0 

0.7 

1.5 

0.0 

0.0 

0.1 

0.7 

0.0 

0.0 

0.1 

0.8 

0.0 

0.0 

0.1 

0.9 

0.0 

0.0 

0.1 

1.0 

0.0 

0.0 

KEHSER  STRESSES 


ALL  UNITS  ARE  KtP  /SO  IK 


LO 

SECT 

AXIAL 

BEKD-Y 

BENO-2 

COMBINED 

1 

.0 

0.0  c 

0.0 

0.0 

0.0 

1.00 

0.0  c 

0.0 

0.0 

0.0 

2 

.0 

0.2  T 

0.5 

1.2 

1.5 

1,00 

0.2  T 

0.2 

0.5 

0.7 

3 

.0 

0.0  c 

0.1 

0.1 

0.1 

1.00 

0.0  c 

0.0 

0.0 

0.1 

4 

.0 

0.4  C 

0.2 

0.3 

0.7 

1.00 

0.4  C 

0.1 

0,1 

0.5 

5 

-0 

0.2  C 

0.5 

1.4 

1.7 

1.00 

0.2  C 

0.3 

0.4 

0.7 

6 

.0 

0.6  T 

0.8 

0.9 

1.8 

1.00 

0.6  T 

0.2 

0.5 

1.1 

7 

,0 

0.4  C 

0.1 

0.2 

0.6 

1.00 

0.4  C 

0.1 

0.1 

0.6 

8 

.0 

0.4  T 

0.3 

0.3 

0.8 

1.00 

0.4  T 

0.0 

0.0 

0.4 

1 

.0 

0,0  T 

0.0 

0.0 

0.0 

1,00 

0.0  T 

0.0 

0.0 

0.0 

2 

.0 

0.2  T 

0.2 

0.5 

0.7 

1.00 

0.2  T 

0.5 

1.2 

1.5 

3 

.0 

0.0  C 

0.0 

0.0 

0.1 

1.00 

0.0  C 

0.1 

1.1 

0.1 

4 

.0 

0.4  C 

0.1 

0.1 

0.5 

I.OC 

C.4  C 

0.2 

C.3 

0.7 

5 

.0 

0.2  C 

0.3 

0,4 

0.7 

1.00 

0.2  C 

0.5 

1.4 

1.7 

6 

.0 

0.6  T 

0.2 

0.5 

1.1 

1.00 

0.6  T 

0.8 

0.9 

1.8 

7 

.0 

0.4  C 

0,1 

0.1 

0.6 

1.00 

0.4  C 

0.1 

0.2 

0.6 

8 

.0 

0.4  T 

0.0 

0.0 

0.4 

1.00 

0.4  T 

0.3 

0.3 

0.8 

1 

.0 

0.0  T 

0.0 

0.1 

0.1 

1.00 

0.0  I 

0.0 

0.0 

0.1 

2 

.0 

0.4  C 

0.8 

0.5 

1.4 

1.00 

0.4  C 

0.1 

0.6 

1.0 

3 

.0 

0.1  T 

0.0 

0.0 

0.1 

1.00 

0.1  T 

0.0 

0.0 

0.1 

4 

.0 

0.8  C 

0.0 

0.1 

0.9 

1.00 

0.8  C 

0.0 

0.0 

0.8 

5 

.0 

1.0  C 

0.7 

0.4 

1.9 

1,00 

1.0  C 

0.2 

0.6 

1.6 

6 

.0 

0.5  T 

0.8 

0.7 

1.5 

1.00 

0.5  r 

0.1 

0.6 

1.1 

SHEAR -Y  SHEAR- 2 


0.0  0.0 
0.0  0.0 

0.1  0.0 

0.1  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0.1  0.0 

0.1  0.0 

0.1  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0.1  0.0 

0.1  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0.1  0.0 

0.1  0.0 

0.0  0.0 

0.1  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0.0  0,0 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 


MEWCR  sthesses 


ALL  UNITS  ARE  KIP  /SO  IN 


SECT 

AXIAL 

BENO-Y 

BEND -2 

.0 

0.6  C 

0.1 

0.1 

1.00 

0.6  C 

0.1 

0.1 

.0 

0.9  T 

0.0 

0.1 

1  00 

0.9  T 

0.0 

0.1 

.0 

0.0  c 

0.0 

0.0 

1.00 

0.0  c 

0.0 

0.0 

.0 

1.0  T 

0.3 

0.3 

1.00 

1.0  T 

1.3 

1.7 

.0 

0.1  C 

0.1 

0.0 

1.00 

0.1  C 

0.1 

0.0 

.0 

0.1  I 

0.1 

0.0 

1.00 

0.1  T 

0.6 

0.1 

.0 

1.1  T 

0.6 

0.4 

1.00 

1.1  T 

1.5 

1.7 

.0 

0.9  T 

0.3 

0.3 

1.00 

0.9  T 

0.8 

1.9 

.0 

0.0  T 

0.2 

0.1 

1.00 

0.0  T 

0.3 

0.0 

.0 

0.1  C 

0.1 

0.0 

1.00 

0.2  C 

0.5 

0.2 

.0 

0.0  T 

0.0 

0.1 

1.00 

0.0  T 

0.0 

0.0 

.0 

1.0  C 

1.8 

1.2 

1.00 

1.0  C 

0.6 

0.5 

.0 

0.0  T 

0.0 

0.0 

1.00 

0.0  T 

0.0 

0.2 

.0 

0.9  C 

0.1 

0.1 

1.00 

0.9  C 

0.1 

0.0 

.0 

1.9  C 

1.7 

1.3 

1.00 

1.9  C 

0.5 

0.6 

.0 

0.0  C 

1.9 

1.0 

1.00 

0.0  C 

0.6 

0.7 

.0 

0.9  C 

0.1 

0.0 

1.00 

0.9  C 

0.1 

0.1 

.0 

1.0  T 

0.1 

0.2 

1.00 

1.0  T 

0.0 

0.2 

.0 

0.0  T 

0.0 

0.0 

1.00 

0.0  T 

0.0 

0.1 

.0 

2.3  T 

0.5 

1.2 

1.00 

2.3  T 

0.5 

0.6 

.0 

0.2  T 

0.2 

0.3 

1.00 

0.2  T 

0.1 

0.2 

.0 

0.5  T 

0.1 

0.1 

1.00 

0.5  I 

0.2 

0.6 

COMBINED  SMEAR- T  SHEAR-Z 


MEMBER  STRESSES 


ALL 

UNITS 

ARE  KIP 

/sc  IN 

MEHB 

LO 

SECT 

AXIAL 

BENO-V 

5 

.0 

3.1  T 

0.7 

1.00 

3.1  T 

0.6 

6 

.0 

2.0  T 

0.6 

1.00 

2.0  T 

0.2 

7 

.0 

0.8  T 

0.3 

1.00 

0.8  T 

0.1 

8 

.0 

0.3  C 

0.1 

1.00 

0.3  C 

0.4 

151 

1 

.0 

0.1  C 

0.0 

1.00 

0.1  C 

0.0 

2 

.0 

2.1  C 

0.6 

1.00 

2.1  C 

4.4 

3 

.0 

0.3  C 

0.0 

1.00 

0.3  C 

0.0 

4 

.0 

0.8  C 

0.6 

1.00 

0.8  C 

0.3 

5 

.0 

3.3  C 

1.2 

1.00 

3.3  C 

4.7 

6 

.0 

1,7  C 

0.0 

1.00 

1.7  C 

4.1 

7 

.0 

1.2  C 

0.5 

1.00 

1.2  C 

0.3 

8 

.0 

0.4  T 

0.6 

1.00 

0.4  I 

0.3 

201 

1 

.0 

0.0  C 

0.0 

1.00 

0.0  C 

0-0 

2 

,0 

0.1  T 

0.6 

1.00 

0.1  T 

0.0 

3 

.0 

0.0  C 

0.0 

1.00 

0.0  C 

0.0 

4 

.0 

0.0  T 

0.2 

1.00 

0.0  T 

0.0 

5 

.0 

0.0  T 

0.3 

1.00 

0.0  T 

0.0 

6 

.0 

0.0  T 

0.7 

1.00 

0.0  T 

0.1 

7 

.0 

0.0  C 

0.2 

1.00 

0.0  C 

0.0 

8 

.0 

0.0  C 

0.1 

1.00 

0.0  C 

0.0 

202 

1 

.0 

0.0  C 

0.0 

1.00 

0.0  C 

0.0 

2 

.0 

0.1  T 

0.6 

1.00 

0.1  T 

0.0 

BENO-Z 

COMBINED 

SHEAR -r 

SHEAR -Z 

1.5 

4.7 

0.0 

0.0 

0.3 

3.8 

0.1 

0.0 

1.6 

3.7 

0.1 

0.0 

1.5 

3.5 

0.1 

0.0 

0.3 

1.2 

0.0 

0.0 

0.3 

1.1 

0.0 

0.0 

0.4 

0.7 

0.0 

0.0 

0.9 

1.2 

0.0 

0.0 

0.1 

0.2 

0.0 

0.0 

0.3 

0.3 

0.0 

0.0 

3.0 

5.2 

0.2 

0.2 

3.9 

8.0 

0.2 

0.2 

0.7 

1.1 

0.1 

0.0 

1.2 

1.5 

0.1 

0.0 

0.0 

1.4 

0.0 

0.0 

1.0 

1-9 

0.0 

0.0 

3.8 

7-3 

0.2 

0.2 

4.3 

9.7 

0.3 

0.2 

3.8 

5.5 

0.3 

0.1 

6.3 

9.2 

0-3 

0.1 

0.8 

2.2 

0.0 

0.0 

0.4 

1.7 

0.1 

0.0 

0.8 

1.5 

0.1 

0.0 

2.5 

2.9 

0.1 

0.0 

0.0 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.3 

1.9 

0.0 

0.0 

0.0 

0.1 

0.0 

0,0 

0.2 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.4 

0.5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.7 

1.1 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

1.4 

2.1 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

0.6 

0.9 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.2 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.5 

1.9 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

MEMBER  STRESSES 


ALL  UKITS  ARE  KIP  /SO  1« 


MENS 


203 


2(K 


LO  SECT  AXIAL  BEMO-Y  BEND-2  COMBINED  SMEAR-Y  SHEAR-2 


3 

.0 

0.0  c 

0.0 

1.00 

0.0  c 

0.0 

4 

.0 

0.0  T 

0.2 

1.00 

0.0  T 

0.0 

5 

.0 

0.0  T 

0.3 

1.00 

0.0  T 

0.0 

6 

.0 

0.0  T 

0.7 

1.00 

0.0  T 

0.1 

7 

.0 

0.0  c 

0.2 

1.00 

0.0  c 

0.0 

8 

.0 

0.0  c 

0.1 

1.00 

0.0  c 

0.0 

1 

.0 

0.0  c 

0.0 

1.00 

0.0  c 

0.0 

2 

.0 

o.t  c 

0.5 

1.00 

0.1  c 

0.0 

3 

.0 

J.O  c 

0.0 

1.00 

0.0  c 

0.0 

4 

.0 

0.0 

0.2 

1.00 

0.0 

0.0 

5 

.0 

0.1  c 

0.7 

1.00 

0.1  c 

0.0 

6 

.0 

0.1  c 

0.4 

1.00 

0.1  c 

0.0 

7 

.0 

0.0  c 

0.2 

1.00 

0.0  c 

0.0 

8 

.0 

0.0  c 

0.1 

1.00 

0.0  c 

0.0 

1 

.0 

0.0  c 

0.0 

1.00 

0.0  c 

0.0 

2 

.0 

0.1  c 

0.5 

1.00 

0.1  c 

0.0 

3 

.0 

0.0  c 

0.0 

1.00 

0.0  c 

0.0 

4 

.0 

0.0  T 

0.2 

1.00 

0.0  T 

0.0 

5 

.0 

0.1  c 

0.7 

1.00 

0.1  c 

0.0 

6 

.0 

0.1  c 

0.4 

1.00 

0.1  c 

0.0 

7 

.0 

0.0  c 

0.2 

1.00 

0.0  c 

0.0 

8 

.0 

0.0  c 

0.1 

1.00 

0.0  c 

0.0 

0.2 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.4 

0.5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.7 

1.1 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

1.4 

2.1 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

0.6 

0,9 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.2 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.3 

1.9 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

0.2 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.4 

0.5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.0 

2.7 

0.1 

0.0 

0.0 

0.1 

0.1 

0.0 

1.2 

1.7 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

0.6 

0.9 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.2 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.3 

1.9 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

0.2 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.4 

0.5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.0 

2.7 

0.1 

0.0 

0.0 

0.1 

0.1 

0.0 

1.2 

1.7 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

0.6 

0.9 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.2 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

END  OF  LATEST  ANALYSIS  RESULT 


164.  PRIMT  SUPPORT  REACTIONS 


SUPPORT  REACTIONS  -UNIT  KIP  IN  STRUCTURE  TYPE  «  SPACf 


JOINT 

LOAD 

FORCE -X 

FORCE -Y 

101 

1 

-0.68 

8.13 

2 

22.90 

-.36.25 

3 

-4.01 

8,00 

4 

-5.96 

0.00 

5 

12.25 

-20.12 

6 

24.17 

-20.12 

7 

-10.65 

16.13 

8 

1.26 

16.13 

113 

1 

0.68 

8.13 

2 

-22.90 

-36.25 

3 

4.01 

8.00 

4 

5.96 

0.00 

5 

-12.25 

-20.12 

6 

-24.17 

-20.12 

7 

10.65 

16.13 

8 

-1.26 

16.13 

141 

1 

-0.68 

8.13 

2 

-23.03 

36.25 

3 

-4.01 

8.00 

4 

-5.96 

0.00 

5 

-33.68 

52.37 

6 

-21.76 

52.37 

7 

-10.65 

16.13 

8 

1.26 

16.13 

153 

1 

0.68 

8.13 

2 

23.03 

36.25 

■» 

4.01 

8.00 

4 

5.96 

0.00 

5 

33.68 

52.37 

6 

21.76 

52.37 

7 

10.65 

16.13 

8 

-1.26 

16.13 

FORCE -2 

MOM-X 

MOM-Y 

HON  Z 

0.17 

18.81 

0.07 

87.52 

-9.11 

-1309.95 

-129.12 

-3031.77 

0.97 

112.46 

-0.49 

524.00 

2.90 

394.00 

10.30 

834.32 

-5.08 

-784.67 

-119.24 

-1585.92 

-10.88 

-1572.67 

-139.84 

-3254.57 

4.03 

525.28 

9.88 

1445.85 

-1.77 

-262.72 

-10.72 

'222.80 

0.17 

18.81 

-0.07 

-87.52 

-9.11 

-1309.94 

129.12 

3031.74 

0.97 

112.47 

0.49 

-524.00 

2.90 

’  ;.oo 

-10.30 

-834.32 

-5.08 

-784.66 

119.24 

1585.91 

-10.88 

-1572.65 

139.84 

3254.54 

4.03 

525.28 

-9.88 

-1445.84 

-1.77 

-262.72 

10.72 

222.80 

-0.17 

-18.81 

-0.07 

87.52 

-7.83 

-1082.26 

-137.81 

3047.15 

-0,97 

-112.46 

0.49 

524.00 

-2.90 

-394.00 

-10.30 

834.33 

-11.86 

-1607.54 

-147.69 

4493.00 

-6.06 

'819.53 

-127.09 

2824.35 

-4.03 

-525.28 

-9.88 

1445.85 

1.77 

262.72 

10.72 

•222.61 

-0.17 

-IS. 81 

0.07 

-87.52 

-7.83 

-1082.25 

137.80 

-3047.13 

-0.97 

-112.47 

-0.49 

-524.00 

-2.90 

-394.00 

10.30 

-834.32 

-11.86 

-1607.53 

147.69 

-4492.97 

-6.06 

-819.53 

127.09 

-2824.33 

-4.03 

-525.28 

9.88 

-1445.84 

1.77 

262.72 

-10.72 

222.80 

end  or  LATEST  ANALYSIS  RESULT 


165.  PLOT  BENDING 

166.  PLOT  STRESS 

167.  PLOT  DISPLACEMENT 

168.  FINISH 


**•*.».«*«**••»  END  OF  STAAD-III 
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REACJCLS 

REACTIONS  FROM  STAADIII  COMMPUTER  RUN 


NODE 

LOAD 

RX 

RY 

RZ 

MX 

MY 

MZ 

CASE 

(kip) 

(kip) 

Ocip) 

(k-in) 

(k-in) 

(k-in) 

101 

1 

-0.68 

8.13 

0.17 

18.81 

0.07 

87.52 

2 

22.90 

-36.25 

-9.11 

-1309.95 

-129.12 

-3031.77 
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-4.01 

8.00 

0.97 

112.46 
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0.00 
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10.30 
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12.25 

-20.12 
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-784.67 
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-1585.92 
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24.17 
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-1572.67 

-139.84 

-3254.57 
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16.13 

4.03 

525.28 
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1  26 

16.13 

-1.77 

-262.72 

-10.72 

-222.80 

141 

1 

-0.68 

8.13 

-0.17 

-18.81 

-0.07 

87.52 

2 

-23.03 

36.25 

-7.83 

-1082.26 

-137.81 

3047.15 

3 

-4.01 

8.00 

-0.97 

-112.46 

0.49 

524.00 

4 

-5.96 

0.00 

-2.90 

-394.00 

-10.30 

834.33 

5 

-33.68 

52.37 

-11.86 

-1607.54 

-147.69 

4493.00 

6 

-21.76 

52.37 

•6.06 

-819.53 

-127.09 

2824.35 

7 

-10.65 

16.13 

-4.03 

-525.28 

-9.88 

1445.85 

8 

1.26 

16.13 

1.77 

262.72 

10.72 

-222.81 

REACTIONS  AT  THE  CENTER  OF  THE  FOUNDATION 

LOAD 

RX 

RY 

RZ 

MX 

MY 

MZ 

CASE 

(kip) 

(kip) 

(kip) 

(k-in) 

(k-in) 

(k-in) 

1 

-1.36 

16.26 

0.00 

0.00 

0.00 

175.04 

2 

-0.13 

0.00 

-16.94 

-6307.21 

-2747.15 

15.38 

3 

-8.02 

16.00 

0.00 

0.00 

0.00 

1048.00 
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-11.92 

0.00 

0.00 

0.00 

0.00 

1668.65 

5 

-21.43 

32.25 

-16.94 

-6306.67 

-2747.15 

2907.08 

6 

2.41 

32.25 

-16.94 

-6306.66 

-2747.15 

-430.22 

7 

-21.30 

32.26 

0.00 

0.00 

0.00 

2891.70 

8 

2.52 

32.26 

0.00 

0.00 

0.00 

-445.61 

CPGA  INPUT  (USE  ONLY  LOAD  CASES  5.  6,  7,  AND  8) 

add  76.3  kips  to  vertical  load  for  the  weight  of  the  foundation  and  overburden 

convert  from  STAADIII  coordinate  system  to  CPGA 

PX  PY  PZ  MX 

MY 

MZ 

(kip) 

(kip) 

(kip) 

(k-tt) 

(k-ft) 

(k-ft) 

1 

0.00 

-1.36 

92.56 

14.59 

0.00 

0.00 

2 

16.94 

'0.13 

76.30 

1.28 

525.60 

-228.93 

3 

0.00 

-8.02 

92.30 

87.33 

0.00 

0.00 

4 

0.00 

-11.92 

76.30 

139.05 

0.00 

0.00 

5 

16.94 

-21.43 

108.55 

242.26 

525.56 

-228.93 

6 

16.94 

2.41 

108.55 

-35.85 

525.56 

-228.93 

7 

0.00 

-21.30 

108.56 

240.98 

0.00 

0.00 

8 

0.00 

2.52 

108.56 

-37.13 

0  00 

0,00 
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Des  Moines  Amphitheater  planter  box/flood  watl 


toe  width 

1.75  ft 

water  el  at  heel 

803.8  ft 

heel  width 

1.75  ft 

water  el  at  toe 

801  ft 

stem  width 

1.833  ft 

(other  side  of  planter) 

total  base  width 

5.333  ft 

earth  el  at  heel 

801  ft 

base  thickness 

1.25  ft 

earth  el  at  toe 

803.8  ft 

base  elev 

797  ft 

top  of  wall  elev 

803.8  ft 

gravity  loads 

Force 

Arm 

Moment 

cl  ' 

384.93 

0.8335 

320.8391 

192.465 

1.139 

219.2176 

C3  =  ('-S^.*^)(/.  PJJt)  ( 1 52$) 

1484.73 

2.6665 

3959.032 

328.125 

0.875 

287.1093 

328.125 

4.458 

1462.781 

160.3875 

2.6665 

427.6732 

^ 7^2 .  n (^2. s) 

306.25 

4.458 

1365.262 

el  i/Pl  /.7?Xj.V2))C  (2^) 

147 

0.583333 

85.75 

e2  { 

577.5 

0.875 

505.3125 

e3  y  )( 

577.5 

4.458 

2574.495 

4487.012 


11207.47 


Head  Diff 
flow  path 
gradient 


-  -  2.8 
5.33  +  -  19.83 

0.141200 
pressure  at  A 
pressure  at  B 


(no  crack  at  heel) 

175  psf  -  Z.vCC'^  '^ 

389.6999  psf  -  O S' +  (/ - ^ 


pressure  at  C 
water  height  @C 

342.6361  psf  -  -  . 

5.482178  ft  r 

Uplift 

Force 

Arm 

Moment 

u2  - -- 

-913.639 

-1039.13 

1.777666 

3.555333 

-1624.14 

-3694.47 

-1952.77 

-5318.61 

HIBli 


mb!  loads 


Force 


/\jin  Moment 


=  ^  -245 

^  --  ■ -779.4 

-  939.1963 

er  (active)  £C  -235.98 

54.66879 


4.933333 

-1208.67 

2.668667 

-933.333 

1.333333 

-1039.2 

1.827393 

1716.281 

1.333333 

-314.64 

2J268667 

1645.265 

-134.294 

SUM  OF  VERTICAL  FORCES  2534.238 

SUM  HORIZONTAL  FORCES  54.66879 

SUM  OF  MOMENTS  5754.562 

Xbar=  2.270727 
b«=  1.777667 
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100  DES  MOINES  AMPHITHEATER  -  fi'e A A' 

110  KSI  FT  IN  IN  KIP 
120  *>  4  2  3000  .15 

130  100  2  6,5  0  3  12.5  2.333  4  29  1.1667  5  47.25  0 

140  FIX  Y  1  2  4  5 
145  FIX  X  4  5 

150  112  223  334  445 

160  0  15  24  1  2  3  4 

170  LOAD  CASE  120000  LIVE 

180  Y  -1.0  1 

190  Y  -1.5  234 

220  LOAD  CASE  220100  DEAD 

230  Y  -1.031  1 

240  Y  -1.281  234 

250  135  -21.5  2 

300  COMBINATION  3  1  1.7  2  1.4  COMBINED  FACTORED 


U''7'7 


i*.*.*. 

PROGRAM  CFRAME  V02.0S  24JUL8A 


RUN  DATE  =  50-JUL-1992 
RUN  TINE  s  11.27.04 


OES  MOINES  AMPHITHEATER 


*•*  JOINT  DATA  •** 


.. 

JOINT 

X 

Y 

X 

T  R  XX  KY 

KR 

...  FT 

--- 

---XIP  /  IN— 

IN-XIP/RAD 

1 

.00 

.00 

« 

2 

6.50 

.00 

* 

Z 

12.50 

2.33 

4 

29.00 

1.17 

* 

# 

5 

47.25 

.00 

* 

• 

*•*  MEMBER 

DATA 

•** 

END 

END 

MEMBER 

A 

8 

LENGTH 

I 

A 

AS 

E 

G 

FT 

IN**4 

IN**2 

IN**2 

KSI 

XSI 

1 

1 

2 

6.50 

.172aE+05 

.3600E+03 

.3600E+03 

.3000E*04 

.1304E+04 

2 

2 

3 

6.44 

.1728E+05 

.3600E+03 

.3600E«03 

.SOOOE-^OA 

.1504E+04 

3 

3 

4 

16.54 

.1728E+05 

,3600E*03 

.3600E^03 

.3000E^04 

.1304E*04 

4 

4 

5 

18,29 

.1728E+05 

.3600E«03 

.3600E*03 

.3000E+04 

.1304E+04 

***  LOAD  CASE  1  LIVE 


PROJECTED 


MEMBER 

DIRECTION 

LOAD 

KIP  /  FT 

1 

Y 

-.1000E+01 

2 

Y 

-.1500E+01 

3 

Y 

-.15006+01 

4 

Y 

-.15006+01 

(TO 


*•*  LOAD  CASE 


2  DEAD 


PROJECTED 

MEMBER  OIRECTIOM  LOAD 

riP  /  FT 

1  Y  -.1031E+01 

2  Y  -,1281E+0t 

3  Y  -.1281E+01 

4  Y  -.1281E^01 


MEMBER  L  P  *NGLE 

FT  KIP  DEG 

2  3.00  .SOOOE^OI  -21.50 


***  LOAD  CASE  C0M8IMATI0NS  *** 

LOAD  LOAD  CASE  FACTORS 

CASE  1  2 

3  1.70  1.40 


1  LOAD  CASE  1  LIVE 


JOIMT  DISPLACEMENTS 


JOINT 

DX 

DY 

DR 

IN 

IN 

RAD 

1 

-.1548E-01 

.OOOOE+OO 

.9690E-04 

2 

-.1548E-01 

.OOOOE+OO 

-,2727E-03 

3 

-.2372E-02 

-.3454E-01 

-.4316E-03 

4 

.OOOOE+00 

.OOOOE+OO 

.8296E-04 

5 

.OOOOE+00 

.OOOOE+00 

.4989E-03 

MOMENT 


MEMBER 

JOINT 

AXIAL 

SHEAR 

MOMENT 

EXTREMA 

LOCATION 

KIP 

KIP 

IN-KIP 

IN-KIP 

IN 

1 

1 

.OOOOE-^00 

-.4133E+01 

.OOOOE^OO 

.0OO0E«OO 

.00 

2 

.0OOOE*OO 

,10«E*02 

-.575aE*03 

-.575a£-KJ3 

78.00 

2 

2 

-.5811E*01 

.1494E«02 

-.5758E+03 

.254rE^03 

TT.Z5 

3 

-.2549E+01 

-.6557E*01 

.2547E+<H 

-.5758E+03 

.00 

3 

3 

.4960EM)0 

.7017E+01 

.2547E*03 

.4S26E*03 

55.58 

4 

-.1249E*01 

.1767E*02 

-.8027E*03 

-. 802^+03 

198.49 

4 

4 

.8r32E«<W 

.1732E-K« 

-.tazTiMa 

.40m*03 

140.45 

5 

-.8732E^<I0 

.1000E*02 

.OOOOE^ 

-.8027E^03 

.00 

STRUCTURE 

REACTIONS 

JOINT 

FORCE  X 

FORCE  Y 

MOMENT 

KIP 

KIP 

IN'KIP 

1 

.00O0E«O0 

-.4133E+01 

.0O00E*0O 

2 

.OOOOE+OO 

.2867E*02 

.OOOOE-^OO 

4 

.2334E«00 

.3505E*02 

.0000E*00 

5 

-.2333£'K)0 

.1004E+02 

.OOOOE+00 

TOTAL 

.2859e-04 

.4762E+02 

LOAD  CASE  2  DEAD 


JOINT  DISPLACEMENTS 


JOINT 

OX 

DY 

DR 

IN 

IN 

RAD 

1 

-.1507E-01 

occri+oo 

.9984E-04 

2 

-.1507E-01 

.OjOOE+OO 

-.2810E-03 

3 

-.2319E-02 

-.5365E-01 

-.3930E-03 

4 

•OOOOE+OO 

.OOOOE+00 

.9635E-04 

5 

.OOOOE+00 

.OOOOE+00 

.41366-03 

MEMBER  END  FORCES 


NOMEMT 


t^MBER 

JOIST 

AXIAL 

SHEAR 

MOMENT 

EXTREMA 

LOCATION 

KIP 

KIP 

IN-KIP 

IN-KIP 

IN 

1 

1 

.OOOOE+00 

-.425rE*01 

.OOPOE+00 

.O00OE*00 

.00 

2 

.OOOOE+00 

.1096E+02 

-.5934E+03 

-.5934E+03 

78.00 

2 

2 

-.6662E+01 

.1713E*02 

-.5934E+03 

.2<515E*03 

77.25 

3 

-.2044E+01 

-.5317E-K)1 

.2615E+03 

-.5934E+03 

.00 

5 

3 

.4236E+00 

.5681E+01 

.261SE+03 

.4132E+03 

51.61 

4 

-.1067E+01 

.1540E»02 

-.7034E+03 

-.7034£*03 

198.49 

4 

4 

.7457E+00 

.14a7E*02 

-.7034E+03 

.3366E+03 

U0.45 

5 

-.7457t+00 

.8460E-K)1 

.OOOOE^ 

-,7054E+03 

.00 

STRUCTURE 

REACTIONS 

JOINT 

FORCE  X 

FORCE  Y 

MOMENT 

KIP 

KIP 

IN-KIP 

1 

.OOOOE+00 

-.4257E+01 

.OOOOE-KIO 

2 

.OOOOE+00 

.2954E+02 

.OOOOC+OO 

4 

.2265E+00 

,3033E+02 

.OOOOE+00 

5 

'.2045E+00 

.8490E'<-01 

.ooooe+oo 

TOTAL 

.2202E-01 

.6390E+02 

1  LOW)  CASE  3  COMBINED  FACTORED 


JOINT  DISPLACEMENTS 


JOINT 

DX 

OY 

OR 

IN 

IN 

RAO 

1 

-  .4742E-01 

.OOOOE+OO 

.3045E-03 

2 

-.4742E-01 

.OOOOE+OO 

-.8571E-03 

3 

-.7279E-02 

-.1058E+00 

-.1Z84E-02 

4 

.OOOOE+OO 

.OOOOE+OO 

.2759E-03 

5 

.OOOOE+OO 

.OOOOE+OO 

.1427E-02 

MEMBCit  END  FONCES 


NONENT 


NEWER 

JOINT 

AXIAL 

SHEAS 

NONENT 

EXTRENA 

LOCATION 

KIP 

KIP 

IN-KIP 

IN-KIP 

IN 

1 

1 

.000(»*00 

-.1299£*02 

.OOOOE^OO 

.0000E«00 

.00 

2 

.0000E*0O 

.3342E+02 

-.1810£*04 

-.1810E+O4 

78.00 

2 

2 

-.1921E+02 

.4939E*02 

-.1810E*04 

.7991C+<a 

77.25 

3 

-.ri96£+01 

-.1859E*02 

.7V91E*<I3 

•.1810E«04 

.00 

3 

3 

.1436E*01 

.1988£*02 

.7991E*03 

.1348C«04 

55.58 

4 

--3617E+01 

.5161E+02 

-.2549E*04 

-.2349E*04 

198.49 

4 

4 

.2529E+01 

.5026E+02 

•.2349E+04 

.11S4€«04 

140.45 

5 

-.2529E+01 

.»85£«02 

.0000E«00 

-.2349€^ 

.00 

STUKTUNE  REACTIONS 


JOINT 

FORCE  X 

FORCE  Y 

NONENT 

KIP 

KIP 

IN-KIP 

1 

.OOOOE-t^OO 

-.1299E+02 

.OOOOE^ 

2 

.OOOOE+OO 

.8641E^2 

.OOOOE^OO 

4 

.ri58E*00 

.1020£+03 

.OOOOE-^OO 

5 

- .6830E+00 

.2895E+02 

.OOOOE^^OO 

TOTAL 

.3086E-01 

.2044E+03 

1 

NENBER  ENO 

FORCES 

LOW 

NONENT 

NEWER  CASE 

JOINT  AXIAL 

SHEAR 

NONENT 

EXTREr", 

LOCATION 

KIP 

KIP 

IN-KlP 

IN-KIP 

IN 

1 

1 

1 

■OOOOE+OO 

-.4133E*01 

.OOOOE*0O 

.OOOOE+00 

.00 

2 

.OOOOE+00 

.1063E+02 

- .5758E+03 

-.5758E+03 

78.00 

2 

1 

.ooooe*oo 

-,<i257E*01 

.OOOOE*00 

.0000£»00 

.00 

2 

.0000E*00 

.1096E+02 

-.5934E+03 

-.5934E+03 

78.00 

3 

1 

.OOOOE+OO 

-.1299E+02 

-OOOOE+OO 

.0000£*00 

.00 

2 

,0O00E*0O 

.3342E+02 

-.1810E*04 

-.1810£*04 

78.00 

2 

1 

2 

-.5811E+01 

.  K94E+02 

-.5758E*03 

.2S47E*03 

77.25 

3 

-.2549E+01 

-.6557E+01 

.2547E*03 

-.5758£*03 

.00 

2 

2 

-.6662E+01 

.1713E+02 

-.5934E+03 

.2615£«03 

77.25 

3 

-.2044E*01 

-.5317t+01 

.2615E+03 

-.5934E+03 

,00 

3 

2 

-.1921E+02 

.4939£*02 

-.iaiOE+04 

.7991E»03 

77.25 

3 

-.7196£*01 

-.1859£*02 

.r99ie*03 

-.1810E*04 

.00 

1 

3 

.4960e*00 

.7017E*01 

.25476*03 

.45266*03 

55.58 

4 

-.1249E+01 

.17676*02 

-.80276*03 

-.80276*03 

198.49 

2 

3 

.4236E+00 

.5681E*01 

.26156*03 

.41326*03 

51.61 

4 

-.1067E*01 

.1540e*02 

-.70346*03 

-.70346*03 

198.49 

3 

3 

.143«*01 

.1988E+02 

.79916*03 

.13486*04 

55.58 

4 

'.3617E*01 

.5161E*02 

-.23496*04 

-.23496*04 

198.49 

1 

4 

.8732E+00 

.17326*02 

-.80276*03 

.40176*03 

140.45 

5 

-.8732E+00 

.1000E*02 

.00006*00 

-.80276*03 

.00 

2 

4 

.74576*00 

.14876*02 

-.70346*03 

.33666*03 

140.45 

5 

'.7457E*00 

.84606*01 

.00006*00 

-.70346*03 

.00 

3 

4 

.2529E+01 

.50266*02 

-.23496*04 

.11546*04 

140.45 

5 

-.2529E*01 

.28856*02 

.00006*00 

-.23496*04 

.00 

Subject  .  All 

_ Dgs  nO/tA-es-  Anwh':i/ie^/c 


Computed  by  ^  ^ 

l\l  IaJ 


^ ^ —  -i-  - 

:  ■•  1 

/Al.cX^jJL 

/.d_- 

/OO  i 

1 

.  / 

y/,/C  A  /j- 

'5'C 

--cr  ■ 

yAc'^y-.'  /i 


NCR  Form 
1  Aug  80 


381b 


pl.i<  D'fC. 


100  DES  MOINES  AMPHITHEATER  ~ 

110  KSI  FT  IN  IN  KIP 
120  652  3000  .15 

130  100  260  390  4  15  2.33  5  28.5  1.167 

140  FIX  ¥1256 
145  FIX  X  5  6 

150  112  223  334  445  556 

160  0  15  24  1  2  3  4  5 

170  LOAD  CASE  120000  LIVE 

180  Y  -1.0  1  2 

190  Y  -1.5  345 

220  LOAD  CASE  220100  DEAD 

230  Y  -1.031  1  2 

240  Y  -1.281  345 

260  135  -21.5  3 

300  COMBINATION  3  1  1.7  2  1.4  COMBINED  FACTORED 


6  44  0 


PROGRAM  CFRAME  V02.0S  24JULS4 


RUN  DATE  «  03-MJG-1992 
RUN  TIME  «  9.59.12 


DES  MOINES  AMPHITHEATER  '  GE-Ar^  -  ^ 


1  LOAD  CASE  1  LIVE 


JOINT  DISPLACEMENTS 

JOINT  DX  OY  OR 

IN  IN  RAD 


1 

2 

3 

4 

5 

6 


-.U70E-01 

-.1670e-01 

-.1670E-01 

-.4161E-02 

.0000E*00 

.OOOOE+00 


.0O0OE«O0 

.0000E*00 

-.1651E-01 

-.4935E-01 

.OOOOE+00 

.0000E*00 


,9873E-04 

-.2768E-03 

-.5258E-03 

-.2176E-03 

.2051E-03 

.2337E-03 


MEMBER  END  FORCES 


MOMENT 


MEMBER  JOINT 

AXIAL 

SHEAR 

MOMENT 

EXTREMA 

LOCATION 

KIP 

KIP 

IN-KIP 

IN-KIP 

IN 

1 

1 

.OOOOE+00 

-.5512E+01 

.OOOOE+OO 

.OOOOE*OC 

.00 

2 

.OOOOE>00 

.1151E*02 

-.6128E*03 

-.6128E>03 

72.00 

2 

2 

•OOOOE+OO 

.1513E*02 

-.6128E>03 

-.1220E4<a 

36.00 

3 

.OOOOE^OO 

-.1213E+02 

-.1220E^03 

-.6128E>03 

.00 

3 

3 

-.4393E+01 

.1131E+02 

-.1220E+03 

.4276E-K)3 

77.24 

4 

-.1135E+01 

-.2922E*01 

.4278E+03 

-.1220E*03 

.00 

4 

4 

.2690E*00 

.3123e+01 

.4276E+03 

.4669E+03 

26.02 

5 

-.1469E+01 

.1705E^02 

-.7049E*03 

- .7049E+03 

162.60 

5 

5 

.8728E+00 

. 1537E+02 

-.7049E+03 

.2456E*03 

123.11 

6 

-,8728E*00 

.7813E+01 

.0000C*00 

-.7049E+03 

.00 

( 


p/Ae  D-?? 


STRUCTURE 

REACTIONS 

JOINT 

FORCE  X 

FORCE  T 

MOMENT 

KIP 

KIP 

IN-KIP 

1 

.0O0OE«O0 

-.5512E+01 

.OO00E*OO 

2 

.OOOOC^ 

.266SE«02 

.OOOOE^OO 

5 

.2837E+00 

.3251E*02 

.0000E'M)0 

6 

-.2837E>00 

.7857E+01 

.OOOOE^OO 

TOTAL 

,1506E-04 

.61S0E«02 

1  LOAD  CASE  2  DEAD 


JOINT  OISPUCEHENTS 


JOINT 

OX 

OY 

DR 

IN 

IN 

RAD 

1 

-.1759E-01 

.O0O0E«00 

.1135E-03 

2 

-,1759E-01 

.0000E4-00 

',3140E-03 

3 

-,1759E-01 

-.1B64E-01 

'.5865E-03 

4 

-,4479E-02 

-.5298E-01 

-.1932E-03 

5 

.OOOOE+00 

.OOOOE+00 

.2365E-03 

6 

.OOCOE+00 

.OOOOE+00 

,1697E-03 

MEMBER  ENO  FORCES 


MEMBER 

JOINT 

AXIAL 

SHEAR 

KIP 

KIP 

1 

1 

.OOOOE^OO 

-.6489E+01 

2 

.OOOOE+00 

,I268E«02 

2 

2 

.OOOOE+OO 

.1756E+02 

3 

.OOOOE+00 

-.1447E+02 

3 

3 

-.5237E+01 

.t349E+02 

4 

-.6226E+00 

-.1670E+01 

4 

4 

.1770E+00 

.1774E*01 

5 

-.1307E+01 

.1546E+02 

5 

5 

.7453E+00 

.1340E+02 

6 

-.7453Et00 

.6401E+01 

MOMENT 

MOMENT 

EXTREMA 

LOCATION 

IN-KIP 

IN-KIP 

IN 

.OOOOE+00 

.OOOOE+00 

.00 

-.6899E*03 

-.6899E+03 

72.00 

•.M99E+03 

-.1134E+03 

36.00 

-.1134E+03 

-.6899E+03 

.00 

-.1t34E*03 

.4598E+03 

77.24 

.45TOE'»03 

-.1134E-M)3 

.00 

.4598E+03 

.4746E+03 

16.26 

-.6526E+03 

-.6526E+03 

162.60 

- .6526E*03 

.1930E+03 

126.84 

.OOOOE+00 

-.6526E+03 

.00 

STRUCTURE 

REACTIONS 

JOINT 

FOROE  X 

FORCE  y 

MOMENT 

KIP 

KIP 

IN-KIP 

1 

.ooooe*oo 

-.64a9E*01 

.0000E*00 

2 

.0000£*00 

.3024E^02 

.OOOOE«00 

5 

.2869e>00 

.2S93E<H)2 

.OOOOE^ 

6 

-.2627E^ 

.6439E«01 

.ooooc«oo 

TOTAL 

.2418E-01 

.5911E+02 

1  l(MD  CASE  3  COMBINED  FACTONEO 


JOINT  DISPLACEMENTS 

JOINT  DX  OY  OR 

IN  IN  RAD 


1 

2 

3 

4 

5 

6 


-.5302E-01 

-.5502E-01 

•.5502E-01 

-.1334E-01 

.OOOOE+00 

.OOOOE'^00 


.OOOOE^OO 

.0000£*00 

-.5417E-01 

-.1581E+00 

.OOOOE^OO 

.OOOOE^OO 


.3268E-03 

-.9103E-03 

-.1715E-02 

-.6404E-03 

.679aE'03 

.6349E-03 


MEMBER  END  FORCES 


MOMENT 


MEMBER 

JOINT 

AXIAL 

SHEAR 

MOMENT 

EXTREMA 

LOCATION 

KIP 

KIP 

IN-KIP 

IN-KIP 

IN 

1 

1 

.OOOOE^^OO 

-.1846E+02 

.OOOOE+00 

.OOOOE+00 

.00 

2 

.OOOOE^OO 

.3732E+02 

-.2008E+04 

-.2008E+04 

72.00 

2 

2 

.ooooe^no 

.5031E+02 

-.2008E+04 

•.3862E+03 

36.00 

3 

.OOOOE+OO 

-.4088E+02 

-.3862E+03 

-.2008E+04 

.00 

3 

3 

-.1480E+02 

.3811E+02 

- ,3662E+03 

.1371E+04 

77.24 

4 

-.2800E^01 

-.73O5E+0I 

.1371E+04 

•.3662E+03 

.00 

4 

4 

.7051E*00 

.7791E+01 

.1371E+04 

.1455E+04 

22.76 

5 

- .43286+01 

.5063E+02 

-.2112E+04 

-.21ia+04 

162.60 

5 

5 

.2527E+01 

.4489E+02 

-.2112E+04 

.6869E+03 

123.11 

6 

-.2527E+01 

.2224E+02 

.OOOOE+00 

-,2112E+04 

.00 

STRUCTURE  REACTIONS 


JOINT 

FORCE  X 

FORCE  Y 

MOMENT 

KIP 

KIP 

IN-KIP 

1 

.OOOOE^OO 

-.1848E+02 

•  OOOOE+M 

2 

.OOOOE-KX) 

.8763E+02 

.OOOOE+00 

5 

.8839E+00 

.9576E+02 

.OOOOE-KX) 

6 

-.8501E+00 

.2237E+02 

.OOOOE-^ 

TOTAL  .3386E-01  .1873E+03 


1  MEMBER  END  FORCES 

LOAD  MOMENT 


MEMBER  CASE  JOINT  AXIAL 

SHEAR 

MOMENT 

EXTREMA 

LOCATION 

KIP 

KIP 

IN-KIP 

IN-KIP 

IN 

1 

1 

1 

.OOOOE^OO 

-.5512E+01 

.OOOOE^ 

.0000E*00 

,00 

2 

.OOOOE^OO 

.1151E-»02 

-.6t28E^3 

-.6128E*03 

72.00 

2 

1 

.OOOOE-i-00 

-.6489E^01 

.OOOOE^OO 

.00006*00 

.00 

2 

.OOOOE-^00 

.1268E*02 

-.6899Ef03 

-.68996*03 

72.00 

3 

1 

.OOOOE-^00 

-.1848e+02 

.OOOOE^OO 

.0000E*OO 

.00 

2 

.OOOOE-^00 

.3732E+02 

-. 20086*04 

-.2008E*04 

72.00 

2 

1 

2 

.OOOOE+00 

.1513E*02 

-.6128E+03 

-.12206*03 

36.00 

3 

.OOOOE^OO 

-.1213E+02 

-.1220E+03 

-.6128E+03 

.00 

2 

2 

.OOOOE+00 

.17S8E^02 

-.6899E+03 

-.11346*03 

36.00 

3 

.OOOOE^OO 

-.1447E+02 

-.1134E+03 

-.68996*03 

.00 

3 

2 

.OOOOE+00 

.5031E+02 

-.2008E+04 

-.36626*03 

36.00 

3 

.0000E4^00 

-.4088E+02 

-.3662E+03 

•.2008E*04 

.00 

3 

1 

3 

-.4393E+01 

.1131E+02 

12206*03 

.42766*03 

77.24 

4 

-.1135E+01 

-,2922E*01 

.4276E+03 

-.12206*03 

.00 

2 

3 

-.5237E*01 

.1349E^02 

-.1134E+03 

.45986*03 

77.24 

4 

-.6226E+00 

-.1670E401 

.45986*03 

-.11346*03 

.00 

3 

3 

-.1480E+02 

.3811E+02 

-.3862E*03 

.13716*04 

77.24 

4 

-.2800E*01 

-.7305E+01 

.1371E*04 

-.36626*03 

.00 

4 

1 

4 

.2690E+00 

.3123E+01 

.42766*03 

.4669E*03 

26.02 

5 

-,1469E+01 

.1705E+02 

-.7049E*03 

-.70496*03 

162.60 

2 

4 

,1770E+00 

.1774E*01 

.4598E*03 

.47466*03 

16.26 

5 

-,1307E+01 

.1546E+02 

- .6526E*03 

-.65266*03 

162.60 

3 

4 

.7051E+00 

.7791E+01 

.1371E+04 

.14556*04 

22.76 

5 

-.4328E+01 
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1.  GENERAL  DESCRIPTION 


a.  This  appendix  discusses  the  hydrologic  and  hydraulic 
considerations  of  the  Riverfront  Amphitheater  which  is  part 
of  the  Des  Moines  Recreational  River  and  Greenbelt 
development.  The  amphitheater  is  on  the  east  side  of  the 
Des  Moines  River  between  Locust  Street  (river  mile  202.226) 
and  Walnut  Street  (river  mile  202.224). 


2.  CLIMATE 


Des  Moines,  Iowa,  experiences  a  continental  climate. 

The  average  yearly  temperature  is  about  50  degrees 
Fahrenheit.  Temperatures  during  the  year  fluctuate  between 
-21  degrees  Fahrenheit  in  midwinter  to  105  degrees 
Fahrenheit  in  midsummer.  The  average  yearly  rainfall  is 
about  31  inches;  yearly  minimum  and  maximum  rainfalls  range 
from  17.1  inches  to  56.8  inches.  The  average  seasonal 
snowfall  is  about  32  inches.  Average  monthly  data  for  34 
years  of  record,  collected  by  the  National  Weather  Service, 
at  the  Des  Moines  municipal  airport  appear  in  table  E-1. 


TABLE  E-1 

AVERAGE  MONTHLY  WEATHER  DATA  SUMMARY  FOR  DES  MOINES 


Month 

Precip. 

finches) 

January 

1.13 

February 

1.13 

March 

1.92 

April 

2.82 

May 

4.26 

June 

4.65 

July 

3.42 

August 

3.53 

September 

3.45 

October 

2.38 

November 

1.58 

December 

1.19 

Yearly 

31.46 

Temp. 

Snowfall 

fDea.F) 

finches) 

20.7 

8.5 

24.7 

6.7 

36.3 

7.2 

50.4 

1.5 

61.4 

trace 

71.1 

0 

76.0 

0 

73.7 

0 

65.4 

0 

54.2 

0.1 

38.4 

2.4 

26.1 

6.2 

49.9 

32.6 

E-1 


3. 


IMPACTS  OF  CONSTRUCTION  ON  THE  DESIGN  FLOOD  PROFILE 

a.  Construction  near  the  river  can  increase  adjacent 
and  upstream  water  levels.  This  can  increase  the  amount  of 
flood  damage  to  property  owners  or  decrease  the  level  of 
protection  offered  by  existing  flood  control  facilities.  In 
the  past  it  has  been  observed  that  while  small  encroachments 
within  the  floodway  individually  may  be  negligible,  the 
combined  impact  may  be  significant..  In  other  words, 
piecemeal  approval  for  encroachments  may  produce  undesirable 
consequences . 

b.  However,  the  analyses  made  for  this  appendix 
evaluated  the  impacts  of  the  proposed  amphitheater  only. 
Detailed  plans  were  used  to  determine  the  extent  of  the 
encroachment,  including  modifications  to  the  bank  slope. 
Plate  E-1  shows  the  changes  made  at  the  most  restrictive 
cross-section.  Ideally,  project  encroachments  would  be 
inserted  in  the  model  used  to  compute  the  design  profile. 
Since  the  original  model  is  no  longer  available,  the  flood 
insurance  study  model  with  some  modifications  was  used.  The 
model  was  partially  calibrated  to  reproduce  the  original 
design  profile.  The  design  flood  has  a  discharge  of  40,000 
cubic  feet  per  second.  This  discharge  is  slightly  larger 
than  the  1  percent  chance  event  from  the  Flood  Insurance 
Study. 

c.  The  largest  water  surface  profile  increase  was  0.01 
feet  and  extended  only  a  short  distance.  This  increase  is 
considered  insignificant;  the  level  of  protection  of  the 
local  flood  protection  project  is  maintained  as  originally 
designed. 


4.  AMPHITHEATER  DRAINAGE 


a.  The  amphitheater  has  a  drainage  area  of  0.54  acres. 
Two  drains  direct  storm  runoff  from  the  amphitheater  to  an 
existing  interceptor  sewer.  Each  drain  has  a  runoff  area  of 
about  0.27  acres  of  sloping  grass.  The  design  appears  on 
Drawing  Plate  19.  Water  falls  into  a  trench  basin  that  is  6 
inches  deep  and  then  enters  a  4 -inch  diameter  steel  pipe 
that  drains  into  a  48  inch  diameter  standard  precast 
manhole.  A  12  inch  diameter  reinforced  concrete  pipe  leads 
from  the  manhole  to  the  existing  interceptor  sewer. 

b.  The  capacity  of  each  drain  is  0.77  cubic  feet  per 
second  and  is  controlled  by  the  4-inch  diameter  steel  pipe. 
This  is  a  fairly  large  capacity  and  appears  to  be  able  to 
pass  a  storm  with  over  a  10-year  recurrence  interval.  The 
recurrence  interval  was  determined  by  solving  the  nationals 
equation  (Q=CIA)  for  hourly  rainfall  intensity  (I) .  The 
hourly  rainfall  capacity  was  divided  by  12  to  determine  the 


E-2 


maximum  5-minute  duration  rainfall  and  compared  to  published 
5-minute  duration  values. 


5.  ELEVATION  DURATION 

a.  Plate  E-2  shows  approximate  profiles  indicating  the 
ordinary  high  water  and  the  12.5  percent  duration  elevation 
for  the  growing  period  in  the  study  reach.  The  period  of 
record  used  for  these  computations  extended  from  1969  to 
1987. 
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Des  Moines  River  Elevation 
Duration  Percent  Exceedence 
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50  PSt.  30' '0'  RADIUS.  FULL  CIRCLE  SPRINKLER  HEAD 

so  PSI.  30' -0'  RADIUS.  HALF  CIRCLE  SPRINKLER  HEAO 
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Lift  COHTROLLE 


LITT  rOR  HANOtAP 

to  stage  *•« 


locust  street 


Zgg-  concrete  brlaro 

SMA-AR  TO  RIVERHALL  "TH 

?K<TPQLE  ‘^^inT^O  on  top - 


DESJIQ|ttt|JCtta - 


cptriCAL  site  PlAjL 


70  O  P- 


SCALEj  •■•TO' 
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RECEPTACLE  DETAIL 
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NOTcsi  t.  ld  Small  have  a  vatea  tkht  locxmc  cover. 

2.  MANHOLE  OMCNSnNS  SHALL  BE  S’xS'aSD. 

J.  PULL  BOA  WCNSMS  SMALL  BE  rAa'xStL 

4.  PULL  BOX  SHALL  BE  CAST  ALUMINUM  WTH  RATER  TIGHT  lO. 
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18*  RE»FO«»CCI>  CONCRETE  P«>E  IRCP) 

aASS  ■MTH  CASKETEO  flTTMCS. 


-HlNOHaC  TO  8C  ausM 
MTH  T)C  surface 


■  J  CONDUITS  TO  PANEL  PL 


/T\  SECTION 

20l20 


rete^laro 
mkaL  mth 

lifO  ON  TOP 


■8’  RCP  TO  HANDHOLE 
ANO  3  CONOUTS  TO 

pt 


TO  100  A 
DISCONNECT  , 
AT  aCCTRlCAL 
TERMNATION  BOX 


HECEPTACLE  petal. 
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iMUT  STREET 


/yN  aUSM  MOUNT  RECEPTACI  e 
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manhole 


STAGE  DETAIL 

20l20  w  SCALE 


rpvc  SPARE  (EMPTY)  conduit 


y«*PVC  CONDUITS 


NOTCSi  L  LC  SMat  have  a  WATER  TKHT  LOCKMG  COVER. 

2.  manhole  ONCNSIONS  shall  be  3'k3'>iSU 

3.  PULL  BOX  OMENSIOHS  SHALL  BE  8*k8*xS’0. 

4.  PULL  BOX  SHALL  BE  CAST  aUMINUM  WITH  WATER  TIGHT  LlO. 
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_  »€TER  SOCKET  MOUNTED 
^  ON  TOP  OF  BOX. 

-THREADED  HUB 


neutral- 

BUS 


CT  ENCLOSURE 


400A  disconnect 


r  TO  Three  parallelv 

^  GROUND  RODS  > 


•  POLARITY  marks  shall  be  installed  AS 
SHEWN.  ALL  LUGS  SHALL  BE  UL  LISTED. 

Q  GROUND  TO  ENCLOSURE  UJ 

1*1/0  COPPER 
GROUND  “ 

FRONT  VIEW 

NOT  To  SCALE 


V>#'  COPPER- 
CLAD  ROD 


exothermically 
•elded  coupler 

Three  ground  rods  20'  apart 


TO  lOOA  DISC 


ELFCTR 


SERVICE  PROVIDED  BY 
IOWA  POWER  AS  PART  or 
THIS  contract 


ADO  AMP  - 

disconnect 

3-300ANP 

FUSES 


»l/0  COPPER  GROUND 


AB350  MCM 
ISA  CNO 
3"  C 


potential  transformer 
current  transformer 


—  10»iz  SOLID  COPPER 

1'  c 

•  ATT  -  hour  meter 

with  aooa  service 


A»350  MCM 
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disconnect 

3-TOO  AMP 
FUSES 
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ONE  LINE  POWER  DIAGRAM 

NO  SCALE 


;2oav  delta 


120/208V  WYE  I 


100  kVP 
DISCONNECT 
3-100  AMP 
FUSES 
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1*6  CnD 
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1*6  CND 
1'-/  C 


^SEE  electrical 
termination  box  detail 
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20  AMP  surface  mount 
OUPLEX  RECEPTACLE 

20  AMP  FLUSH  MOUNT 
DUPLEX  receptacle 

20  AI4»  FSS 
OUPLEX  RECEPTACLE 

JUNCTION  BOX 


DISCONNECT 
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BAR  ttpe  Current  transformer 
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JUNCTION  BOX 
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0  GROUND  TO  enclosure 
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4<»3 
CNO 
1''/  C 

SEE  electrical 
[NATION  BOX  detail 


EO  CIRCUIT 
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LINE 

vaTs 

FROM 

TO 

CONOUCTOR/GND 

conduit 

CIRCUIT  j 

PI-1 

120 

PI 

south  recept. 

6*10.3*10 

I'/PVC 

1.3.5 

PI-2 

120 

PI 

north  recept. 

6*1 0«  3*10 

VPvc 

2.4.6 

Pl-3 

120 

PI 

center  RECEPT. 

6M10.34.I0 

VpvC 

7.9.11 

PI-4 

208 

PI 

NORTH  LIGHTS 

2*12.1*12 

I'.'PvC 

31.33 

P1-S 

208 

PI 

south  LIGHTS 

2*12.1*12 

VPvC 

26.28 

PI-6 

20S 

PI 

WHEELCHAIR  LIFT 

2*6.1*10 

1  'PVC 

25. 2T 

P1-? 

20B 

PI 

ARCH  JB 

4148. imo 

1  'PVC 

13.15.17 

P1-S 
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PI 

REAR  ARCH  RECEPT. 

64410.34410 

VPVC 

8.10.12 

PI -9 

120 

PI 

rear  stage  recept. 

64410.3*10 

VPVC 

14.16.18 

PI-10 

120 

PI 

NORTH  TREE  RECEPT. 

64410.34.10 

’.,*PVC 

20.22.24 

PI-11 

120 

PI 

SOUTH  TREE  RECEPT. 

6*10.34410 

VPVC 

19.21.23 

PI-12 

120 

PI 

PHOTO-ELECTRIC  CELL 

3*12.1*12 

VPVC 

26.31 

PI -13 

120 

PI 

FRONT  ARCN  RECEPT. 

24410.1*10 

VPVC 

29 

«P1-14 
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PI 

JB  ON  PERIlCTER 

3*6. 1*8 

VpvC 

•PI-15 

208  ELECTRIC 

PI 
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TERMINATION 
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208  electric 

100  AMP  disconnect 
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1'VPVC 

•  NOT  TO  BE  terminated  on  pi.  to  be  left  as  spare 
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plan  view 

NOT  TO  SCALE 


TO  PI 


iN  BOX  DETAIL 


.FORMER 


% 

Q) 

© 

I 

0 


20  AMP  SURFACE  MOUNT 
DUPLEX  receptacle 

20  AM>  FLUSN  mount 
DUPLEX  RECEPTACLE 

20  ALT  FSS 
duplex  receptacle 

junction  box 

DISCONNECT 

JUNCTION  BOX 
IN  ARCH 

20  AMP  Duplex 
receptacle  in  ARCH 


EGEND 
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*  =20  A  2-POLE  remote  control  BREaxER  13  SPACES! 
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TO 

CONDUCT QR/CND 

CONDUIT 

CIRCUIT 

P* 

south  RECEPT. 

B«10.3«I0 

VpvC 

I.S.S 

Pi 

NORTH  RECEPT. 

6»10.3»10 

Vpvc 

2.4,6 

PI 

CENTER  RECEPT. 

6a>1O.3RI0 

^VPVC 

7,9.11 

PI 

NORTH  LIGHTS 

2»12.1«12 

^'/PVC 

31.33 

Pi 

south  lights 

2#12.1N12 

Vpvc 

26.28 

Pi 

WHEELCHAIR  lift 

TNG. 1*10 

1  'PVC 

25.27 

Pi 

ARCH  J8 

4IIB.1M10 

1  "PVC 

13.15.17 

Pi 

REAR  arch  RECEPT. 

6«10.P»tO 

Vpvc 

8.10.12 

►l 

REAR  stage  RECEPT. 

G»10.3«10 

Vpvc 

14.16.16 

NORTH  TREE  RECEPT. 

Vpvc 

20.22.2A 

►1 

SOUTH  TREE  RECEPT. 

6*10.3*10 

Vpvc 

18.21.23 

M 

PHOTO-ELECTRIC  CELL 

5^2.1«12 

Vpvc 

26.31 

M 

FRONT  ARCH  RECEPT. 

2*10.1*10 

Vpvc 

29 

JB  ON  PERIMETER 

Vpvc 

IRtC 

PI 

3*A/0.1«G 

T'PVC 

TION 

IRIC 
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too  Al^  OISCONNCCT 

4Ji3.1a>6 

IVPVC 

.■ 
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PLATE  21 
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PKOTOClECTRlC  CELL 


TO  100  A 
OISCONNECT 
AT  CteCTRICAL 

termination 

BOX 


EAST  ARCH  SECTION 


SuRr*CE-uOUNTtO 

RECtPlACLt 


OIA.  *CRniC  CLOSE 
«ITK  100  WATT 
KTAL  HALIOE  bulb 

'BRONZE  FITTER 


CLASSIC  STyvL  spun  CASI 

concrete  pole  pearl 
CR£T  color  with  a 
POL  I  SHED  MATTE  FINISH 


1 .  receptacle  Small  BE  Flush  mounted  in  center  of  • 

2.  receptacle  box  Shall  be  approved  for  use  in  con 
5.  conduit  shall  be  routed  a  ulNIkAju  OF  A  ■  from  :• 

the  step  except  near  outlets. 

flush  mount  receptacle 

20\Z2  NO  scale 


,  Z-I/Z*  »  B'  handhole  and  cover  PLATE 

POLE  X-SECTION 


_ concrete  BOLLARD 

SIMILAR  TO  BASE  OF  ARCH 


SCALE:  r-o* 

g  r  r  3'  <• 


rA\  FI  FIXTURE  POLE 

20I22  ” 


junction  BOX 


NOTES:  1.  JUNCTION  BOX  SMALL  BE  FLUSH  ICLINTED  »ITH  FACE  OF  THE  ST 
2.  junction  box  small  have  nominal  DIMENSIONS  OF  8'«B'«6'D 
J.  JUNCTION  BOX  SHALL  BE  APPROVED  FOR  USE  IN  CONCRETE  ANO  > 

A  raterticmt  cover. 

/Ts  PLANTER  JUNCTION  BOX 
20I22  “0  ^CalE 


3 


2 


c 


NOTES: 


SUPfORT  CONOOCfORS  TO  *LtO»  UCCESSIBIl.  ITT 
:  ""ICH  OUTLET  ENCLOSURE 


provide  no  less  than 

12*  EXCESS  conductors 


FLUSH  mounted  in  center  of  step. 

.L  BE  APPROVED  FOR  USE  IN  CONCRETE. 
JUTEO  A  MINilAlH  OF  A  '  FROM  THE  FACE  OF 
IR  OUTLETS. 

ST  RECEPTACLE 


1.  PULL  BOX  SHALL  HAVE  NOMINAL  DIkCNSIONS  OF  i 
FLAT  flanged  ANO  flush  KXJNTED  on  the  post. 


8'  I  s'  flattened  area 

PROVIDE  4'  X  4'  NOMINAL 

opening  for  raintight 

ENCLOSURE  NHILE  In  USE 


■  JU*iCT!!>i  box  cover 


CalE 


detail  shows  Typical  design  for  all  3  LOCATIONS 

^  JUNCTION  30X  SECTION 
Z2\22  noscalE 


Sltf’PORT  CONDUCTORS  TO  ALLOW  aCCESSIBILITt 
through  outlet  ENCLOSURE 


20  A»*>  DUPLEX  RECEPTACLE 


8*  X  «■  Flattened  area 
provide  4%  *  X  2%'  nominal 

OPENING  FOR  RAINTIGHT  outlet 
ENCLOSURE  WHILE  IN  USE 


RAIN  TIGHT  outlet  ENCLOSURE 


/ 


(  MOUNTED  WITH  face  of  THE  STEP. 
IINAL  OlkCMSIOMS  OF  8'k8'*S'0. 
IVEO  FOR  USE  IN  CONCRETE  ANO  HAVE 

ACTION  BOX 

.E 


/T\  outlet  SECTION 

22J22  NO  SCALE 

,A  ,8  ,C 

indicates  a  8'  X  S'  FLATTENED  SPOT  WITH  A  4%  -  X  TS  ' 
hole  cut  in  THE  center  OF  THE  FLATTENED  SPOT. 

INSTALL  receptacles  WITH  COVERPlaTES  RATED  WET  LOCATION  WHILE  IN  USE- 


Sy«*tFOt 


byi 


Crs*e**d  bv> 


y by'. 


by! 

t  »>0y8i 


m 


elect? 


»•'  AS  SHOWN 
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NOTES! 


SUPTORT  CONDUCTORS  TO  M.IOV  ACCESSIBILITY 
TNROUCH  OUTLET  ENCLOSURE 


PROVIDE  NO  LESS  THAN 
12'  EXCESS  CONDUCTORS 


-  junction  box  cover 

detail  shows  typical  design  for  all  3  locations 

JUNCTION  BOX  SECTION 

22I22 


1.  PULL  BOX  SHALL  HAVE  NOUlNAL  01»*NSI0NS  Of  6'  X  6'  X  3'.  L 10  IS  TO  BE 

FLAT  flanged  ano  flush  uounted  on  the  post. 


«'  X  «'  FLATTENED  AREA 
PROVIDE  *’  X  4'  NOUlNAL 
opening  for  Raintight 
ENCLOSURE  NHILE  IN  USE 


NO  SCALE 


SUPPORT  CONDUCTORS  TO  ALLOW  ACCESSIBILITY 

through  outlet  enclosure 


20  AlP*  DUPLEX  receptacle 


8"  X  6'  FLATTENED  AREA 
PROVIDE  4%'  X  2\‘  NOMINAL 
OPENING  FOR  RAINTIGHT  OUTLET 
ENCLOSURE  WHILE  IN  USE 


RAIN  TIGHT  outlet  ENCLOSURE 


OUTLET  SECTION 

22)22  HO  SCALE 


,A  ,B  ,C 

indicates  a  0*  X  6'  flattened  spot  with  a  4%'  X  2%  ' 

Mac  cut  in  the  center  of  the  flattened  SPOT. 

install  receptacles  with  COVERPIATES  RATED  WET  LOCATION  WHILE  IN  USE. 
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